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1895     FiHiiEii.  J.  Herbert,  M.B.  (C),  813,  Wiinj)ole  Street,  W. 

(C.  1901-7;   1911-12;   1918.     S.  1907-10.) 

1912  FLA.XMAN,  Samuel  C.   K.,   Teckbam   House,   Peckliam, 

S.E.  15. 

1917  Fleming,   Norman    B.  K.,    M.B.,  lioyal  Westminster 

Ophthalmic  Hospital. 

1889  Flemmixo,  Feiicv,  M.D.,  70,  llarley  Street,  W.     (V.-P. 

191L-13;   C.  1901-4.) 
1892     Folker,    Herbert    Henry,   Bedford    House,   Shelton, 
Stoke-on-Trent. 

1886  Ford,  A.  Vernon,  8,  Outram  RoaH,  Southsea. 

1919     Ford,  Rosa,  M.B.,  46,  Bernard  Street,  Russell  Square,  W. 
O.M.    Frost,    W.     Adams,    Shepherd's    AV^cll,    Forest    Row, 

Sussex.     (L.  1900-6.     V.-P.  1906-9.) 
1895     Galloway,    A.    Rudolf,    M.B.,    250,    Uiiion    Street, 

Aberdeen. 

1887  tGrARDNER,  JoHN  J.,  M.D.,  128,  Bishop  Street,  Montreal, 

Canada. 

1913  Giiaswala,  K.  S.,  3,  Cliurchgate  Street,  Fort  Bombay, 

India;  and  c/o  Sir  Cowasji  Jehaiigir  Ophthalmic 
Hospital,  J3yculla,  J5ombay. 

1912     GiBB,  II.  P.,  M.B.,  91,  Harley  Street,  W. 

1889     GiBBS,  Alfred  N.  G.,  52,  Whiteladies  Road,  Clifton. 

1902  tGiBsoN,  J.  LocKiiART,  M. D.,  Wickham  Terrace,  Bris- 
bane, Australia. 

1918  GiKGis,  A.  M.,  Assiut,  Egypt. 

1918     GiRGis,  B.,  Ophthalmic  Hospital,  Cairo. 

1917     Girt,  D.  V.,  7,  Victoria  Place,  Eastbourne. 

1885  tGoDFRAY,  xAlfred    Charles,    St.    Heliers   House,    St. 

Heliers,  Jersey. 
1899     Goldsmith,  G.  Harvey,  M.B.,  Bedford. 
1907     GouLUEN,  Charles  Bernard,  O.B.E.,  M.D.,  42,  Wel- 

beck  Street,  W.  1. 
vol.  xxxix.  c 


ELECTED 

1004     GowANS,  Thos.,  M.B.,  4,  Abbotsford  Terrace,  Newcastle- 

on-Tyne. 
1897     Graxqer,  F.  M.,  IS,  Nicholas  Street,  Chester. 
1895  fGRANT,   H.  Y.,  M.D.,  414,  Delaware  Avenue,  Buffalo, 

U.S.A. 
1895  fGRAT,  James,  M.D.,  119,  Robert  Street, Toronto,  Canada. 
1887     Green^,  Edwin  Collier,  27,  Friar  Gate,  Derby.     (C. 

1903-4.) 
1903     Greene,  Arthur,  M.D.,  4,  Theatre  Street,  Norwich. 

1911  Greeves,  Eeginali)  A.,  M.B.,  14,  Harley  Street,  W. 
1895     Griffin,    W.   Watson,    M.B.,    68,   Brunswick    Place, 

Hove,  Brighton. 

1885  *GRiFFrni,  A.  Hill,  M.D.,  17,  St.  John  Street,  Man- 
chester.    (V.-P.  1905-8.     C.  1893-0.) 

1910  Griffith,  Arthur  Donald,  M.B.,  3,  Upper  Wimpole 
Street,  AV". 

1894  Grimsdale,  Harold,  jM.B.,3,  Harley  Place, Mary lebone 
Road,  N.AV.     (C.  1907-10.) 

1899  Gruber,  Rudolph,  M.D.,  81,  Harley  Street,  W. 

1908     Gunning,  C.  J.  H.,  50,  Brook  Street,  Grosvenor  Square, 

A\r.l. 
1910     Haab,  Prof.  0.,41,  Pelikanstrasse,  Zurich,  Switzerland. 
1889     Hailes,   C.   D.    G.,  M.D.,  Hawkesdale,  27,  Alma  Road, 

ClittoD,  Bristol. 
1885  t Haines,  Humphrey,  Auckland,  New  Zealand. 
1902  tllALLiDAY,    J.    C,    M.B.,    Macquarie    Street,   Sydney, 

N.S.W. 

1900  Hallij)ie,  Andrew,  M.B.,  7,  Devonshire  Place,  East- 

bourne. 
1878  tHAMiLTON,  T.    K.,   M.l).,    Wakefield    Street,   Adelaide, 
South  Australia. 

1912  Hanafin,   Major    P.    .1.,    D.S.O.,   R.A.M.C.      (Address 

i:nc()Miiiiuiiicat('(l.) 

1901  Hancock,  Kdw.   D.,  Merrow  Gran«>;e,  Guildford. 
1908     Hanna,  Henrv,  M.B.,  30,  University  Square,  Belfast. 
1901      Hanson,     Kkoinai-d    F.,    M.P>.,    20,    Kensinj^ton    Park 

(iardcny,  W. 
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1900  ILvRM.vN,  N.  1',.,  .M.I3.,  108,  llarley  Street,  W. 

1902  IIaiuues-Jones,  E.,  M.D.,   IG,  Caatiliun  Street,  North- 

ampton. 
1910     Harston,  Gkorge  M.,  M.U.,  Hong  Kong. 
1882  *HARTRr»GE,  GusTAVUS,  12,   Wiinpole  Street,  AV.     (C. 

1880-02,  1895-8.     S.  1892-5.     V.-P.  1910-11.) 
1905  tllARTY^  a.  W.,  M.B.,  Cli.B.,  Wellington,  New  Zealand. 
1899     Hawkes,    C.     S.,    Bethnal     G-reen     Military     Hospital, 

London,  E. 

1901  Hawthorne,  C.  O.,  M.D.,  03,  Harley  Street,  W. 

1908     Hat,  Peiicival  J.,  M.D.,  350,  Glossop  Eoad,  Sheffield. 
1892     Haydon,  Frank,  Apothecaries'  Hall,  Water  Lane,  Black- 
friars,  E.G. 

1899  Henderson,    Edward    E.,    M.B.,   G,    Lower    Berkeley 

Street,  Portman  Square,  W. 

1903  Henderson,     Thomson,     M.D.,     15,    The    Eopewalk, 

Nottingham. 

1896  Henry,  li.  Wallace,  M.D.,  G,  Market  Street,  Leicester. 
1905     Hepburn,    Malcolm     Langton,    M.D.,    111,    Harley 

Street,  W. 

1897  Herbert,  Lt.-Col.  Herbeiit,  I. M.S.  (retired), 9,  Regent 

Street,  Nottingham.     (C.  1911-13.) 

1887  *Hern,  John,  M.D.,  Semmercote,  Darlington. 

1910     Heron,  Davis,  Major,  lloora  9S,   Cheltenham  Terrace, 

Chelsea,  S.W.  3. 
1905     Hewkley,  p.,  The  Limes,  St.  James,  Hatcham,  S.E. 

1900  HEYLfGER,  E.  D.  Scott,  M.B.,  CM.,  89,  Preston  New 

Road,  Blackburn. 
1895     H1CICM.AN,  H.    U.    Belcher,  M.B.,  Tne   Hollies,    Wan- 
stead,  N.E. 

O.M.    HiGGENs,  Charles,  52,   Brook  Street,  AV.     (C.  lSSO-3, 

V.-P.  1901-4.) 
1913     Hill,   Rowland,   M.D.,   Maryville,  Knockbreda    Park, 

Belfast. 
1916     HiNE,  Montague,  M.D.,  30,  Weymouth  Street,  W. 

1888  *Hinnell,  J.  S.,   M.D.,   02,    Garland    Street,    Bury    St. 

Edmunds. 
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1905     HiRD,  li.   B.,  M.D.,  52,  Newhall  Street,  Birmingham. 
1919      IIoDGE,    G.,   M.D.,    Cornwall,    Ontario,    Canada,    and 
lloyal  Infirmary,  Edinburgh. 

1897  Hogg,  G.   H.,  M.U.,  37,  Brisbane  Street,  Launceston, 

Tasmania. 
1911      Holmes,  Gordott  M.,  C.M.G.,C.B.E.,M.D.,  101,Harley 

Street,  AV.  1.     (S.  1912-15,  C.  1915-17.) 
1889     Ho  LTiiorSE,EDAviN  H.,  MB.,  35,  Nottingham  Place,  W. 

1917  HoLTOAK,  AV  .  L.,  M.D.,  45,  "Welbeck  Street,  W. 
1905     HosroRD,  J.  S.,  7,  Chandos  Street,  W. 

L893  fHowE,  LuciEN,  520,  Delaware   Avenue,  Buffalo,  N.Y., 

U.S.A. 
1908      Hudson,  A.  C,  M.D.,  50,  Queen  Anne  Street,  W. 
1889  t Hughes,   Samuel  H.,  173,  Macquarie  Street,  Sydney, 

New  South  AVales. 
1893  fHuGHES,  Wilfrid    Kent,   M.B.,    102,   Collins   Street, 

^Melbourne. 
1908     Hunter,  George,  31,  Bridge  Street,  Inverness. 
1919     HusAiN,  T.,  Eye  Hospital,  Allahabad,  India. 
1901     Inman,  Wm.,  M.B.,  22,  Clarendon  Koad,  Southsea. 

1898  James,    Geouge    Brooksbank,   5,  Harley  Street,  W. 

(C.  1911-13.) 
1908     James, BoDERT  Eutson  (S.),  G,  Lower  Berkeley  Street, 

W. 
1905     Jaques,  H.,  20,  Athenieuui  Street,  Plymouth. 

1918  Jellett,    James     William     Henry,     M.D.,    Dublin, 

11,  Beresford  Street,  Waterford. 
1883  tJENKiNS,  E.  J.,  M.D.,Nepean  Towers,  Douglass  Park, 

Sydney,  N.S.W.,  Aui^tralia. 
1908     Jeremy,  H.  Kowe,  02,  Queen  Anne  Street,  W.  1. 

1910     Jewell,   William  11.,  M.D.,  27,  Queen  Anne  Street, 

W. 
1882     Johnson,  G.  Lindsay,  M.D.,  5  and  0,  Castle  Mansions, 

Eloff  Street,  Johannesburg,  S.A. 

1888  t'JoHNSToN,  (iEO.  D.,  Georgia  Street,  Vancouver,  J^iitish 
Columbia. 


XXI 

BLBCTKD 

1898  *  Jones,  Gkoroe,  M.B.,  8,  Church  Terrace,  Lee,  S.K. 
1807     Jones,  Huoii  E.,  10,  Rodney  Street,  Fiiverpool. 

1894  tJoNEa,K.  H.,  M.l^,  1^S.,2U0,  Macquarie  Street, Sydney, 

New  South  Wales. 
1914     Joseph,    Hugh     Percival,    The    Hospital    BungaU)w, 
Galle,  Ceylon. 

1905  JuLEii,  F.  A.,  M.B.  (S.),  24,  Cavendish  Square,  W. 
O.M.    JuLKR,  H.  E.,  24,    Cavendish  Square,  AV.     (C.  lSb(j-9. 

V.-P.  1000-2.) 

1914  Karani,  N.  N.,  "Eye  Clinic,"  near  Edward  Theatre. 
18,  Kalbadevi  Road,  I3o^lba3^ 

1899  Keeling,  G.  S.,  M.D.,  Attleborough,  Norfolk. 

1900  tKELSALL,   H.  T.,  M.D.,  1,   Devonshire  Terrace,  Perth, 

\V.  Australia. 

1898  fKENDALL,  II.  W.  Martindale,  Wellington,  New 
Zealand. 

1888  fKENNV,  Augustus  Leo,  M.B.,  87,  Collins  Street,  Mel- 
bourne, Victoria,  Australia. 

1913     KiLLEN,  W.  M.,  M.D.,  31,  Clifton  Street,  Belfast. 

1904  KiLLicK,  Chas.,  M.D.,  14,  Spriu<;-  Bank,  Manningham 
Lane,  Bradford. 

1906  KiLKELLV,  Col.    P.   P.,   I. M.S.    (retired),    c/o     Messrs.. 

H.  S..  King  and  Co.,  Pall  Mall,  S.W. 

1895  Knaggs,    Kobert    Lawford,   M.D.,   27,    Park  Square, 

Leeds. 

1881  t^NAGGS,  S.  T.,  M.D.,  AVellington,  BondiKoad,  Bondi. 
Sydney,  N.S.AV. 

1910  Knapp,    Arnold,    M.D.,    10,    East    54th    Street,   New 

York,  U.S.A. 

1911  Lang,  B.  T.,  B.C.,  22,  Cavendish  Square,  W. 

O.M.  Lang,  William,  22,  Cavendish  Square,  \V.  (C.  1886-9. 
Y. -P.  1900-3.     (Acting  Pres.  19U3.) 

O.M.  Lawford,  J.  B.,  MD.,  27,  Weymouth  Street,  AV.  1. 
(C.  1886-9;  1898-1001.  S.  1805-8.  V.-P.  1005; 
1913-16.     T.  1005-11.     Fres.  1911.13.) 

1889.  *Laws,  \Vm.  G.,M.B.,  3,  East  Circus  Street,  Notting- 
ham.    (C.  1900-11.) 
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1896     Lawson,   AiiNOLD    (T.),  12,  Harley   Street,  W.   (V.-P. 
1917.     C.  1909-1911.) 

1895  ILea.  J.  Augustus,  M.B.,  Grahamstown,  Cape  Province, 

S.  Africa. 
l8S5t  Le  Cronier,  Hardwick,  St.  Heliers,  Jersey. 

1917  Leask,  H.  L.  G.,  M.D.,  70,  Dixon  Avenue,  Crossbill, 

Glasgow. 
CM.    Lediard,    H.    a.,  M.D.,  26,  Lowther  Street,  Carlisle. 
(C.  1900-1.) 

1912  Lee,  H.,  M.B.,  6,  Park  Square,  Leeds. 

190J..  tLEE,  "W.  A.,  Col.  I.M.S.   (retired),  44,  Primrose  Hill 

Koad,  N.W. 
1^11     Letchworth,  T.  AV.,  M.B.,  68,  Claremont  Eoad,  Sur- 

biton. 
1903     Levy,  A.,  M.D.,  67,  Wirapole  Street,  W. 
1907     Lindsay,  ^Y.  J.,  M.D.,  84,  Heme  Hill,  S.E. 

1896  Lister,  Sir  AV.  T.,  K.C.M.G.,  M.B.,  (C),  24,  Devonshire 

Place,  W.l.     (C.  1907-10.) 

1902  Little,  Andrew,  M.B.,  114,  Manningham  Lane,  Brad- 

ford, Yorks. 
1892     Lodge,  Samuel,  juu.,  M.D.,  28,  Manor  Eoad,  Bradford. 
1911     Loosely,   Alfred   E.    A.,   M.B.,    25,  New    Cavendish 

Street,  AV. 

1903  tl^ucKHOFF,  James,  M.D.,  liliodes  Buildings,  St.  George'is 

Street,  Capetown. 
1883     LuNN,  J.   U.,  Tlie   Haven,  Mill  Eoad,  Worthing.     (C. 

1892-5.) 
1899     Ltlk,    H.    Willoughby,    M.D.,    Speldhurst,    Elmfield 

Eoad,  Bromley,  Kent. 
1000     .MacCallax,  Arthur  Eerguson,  M.B.,  Public  Health 

Department,  Cairo,  Egypt. 

1913  McCuEADY,  W.,  M.B.,  2,  University  Square,  Belfast. 

1918  McCuLLOCH,   E.   J.    P.,   M.B.,   L.E.C.P.,   102,    College 

Street,   Toronto,    Canada;    and    Queen    Alexandra 
Military  Hospital,  Millbank,  S.W. 
1905      Macdonald,    .1.    G.,    Imperial    Chambers,   Dee    Street, 
Invcrcar^ill,  New  Zealand. 
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1890  *M:.\caiM.ivii\Y,   Affuus,  M.D.,  23,  Soutb   Tay  Street, 

Dundee.     (C.  1002-5.) 
1902     Mackav,  I).  ^[vTi[^:soN,  M.D.,  15,  Albion  Street,  Hull. 

1888  *MACiCAV,    (xKoiiuK,    M.D.,    20,    Di-uinalioiif^h    GardenB, 

Edinburgh.     (C.  1900-2.     V.-i\  1900-9.) 

1889  IMackenzik,    F.    Wallace,    M.i5.,    i;J9,    Upper    Willis 

Street,  Wellin<^ton,  New  Zealand 
1895      McKenzik,    II.  v.,  M.D.,   Elinbank,    Abbey  Eoad,  Tor- 
quay. 

1889     MacLeiiose,   Norman    M.,    .M.P>.,    18,    Ilarley    Street, 

W.     (C.  1902-5.) 
1897  tMACLENNAN,    DuNCAN    N.,    M.D.,    120,    Bloor    Street 

West,  Toronto. 
1892  fMAcLEOD,  Charles  G-.,   M.D.,  157,   Macquarie  Street, 

Sydney,  N.S.W. 

1902  McMuLLEN,  W.  II.,  M.B.,  O.B.E.,  1,  Cliandoa  Street, 
Cavendish  Square,  W.     (C.  1914-17.) 

1911  McNabb,   IIeniiy   II.,  M.D.,  8a,  St.  Joiin  Street,  Man- 

Chester. 
1918     MacNeil,    Capt.   Frank     A.,     334,     Somerset    Block, 
Winnipeg,  Canada. 

1912  McPinoiisoN,  Majoii,  I. M.S.,  c/o  Ophthalmic  Hospital, 

Bombay,  India. 

1911     MacQueen,  J.  F.     (Address  uncommuuicated.) 

1899  Maddox,  EiixEST  E.,  M.D.,  Glenartney,  Poole  Hill, 
Bournemouth.     (C.  1904-G.) 

1918  Maghy,  Charles  Alfred,  Royal  Loudon  Ophthalniic 
Hospital,  E.C. 

1899  fMANcnfi,  Charles,  B.A.,  M.D.,  33,  S'l"  Alessandro, 
Valletta,  Malta. 

1901  fMANNiNG,  Leslie  S.,  ^I.B.,  Christchurch,  New  Zea- 
land. 

1911     MansoiV,  W.  H.,  M.D.,  5,  Clifton  Place,  Glasgow,  W. 

1904     Markus,  Charles,  M.D.,  28,  Wimpole  Street,  W. 

1883  t^i^iiLOW,  Frank  AVilliam,  :\i.l).,  200,  Highland 
Street,  Syracuse,  N.Y.,  U.S.A. 
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1916     Marquez,    ]\1.,    Dr.,    Puerta     del    Sol,    13,    Madrid, 
Spain. 

1907  Marshall,  James  Cole,  M.D.,  36,  Albion  Street,  Hyde 

Park,  W. 
1888  IMartin,  Albert,  M.D.,  AVellingtoii,  New  Zealand. 
1905     Massey,  a.  Tale,  M.D.,  24,  Tavistock  Square,  W.C. 
1918     Mathieu,  Capt.  Albert,  C.A.M.C,  West  Cliff  Canadian 

Eje  and  Ear  Hospital,  Folkestone. 
1918     Matthews,  Richard  H.,   M.D.,  4,  Upper   Fitzwilliam 

Street,  Dublin. 
1916     Maxted,  George,  M.D.,  14,  Thorpe  Mansions,  Norwich. 
1914     Maxwell,  Miss  E.  M.,  M.B.,  19,  Lov^er  Baggot  Street, 

Dublin. 
1904     Mat,  H.  J.,  M.B.,  B.C.,  21,  The  Avenue,  Southampton. 

1893     Maynard,  Frederic  Pinsent,  Lt.-Col.,  I. M.S.,  6,  Little 
Russell  Street,  Calcutta,  India. 

1902     Mayott,  Stephen  (C),   59,   Harley    Street,    W.       (C. 
1912-15.     S.  1916-19.) 

1912     Mead,  John  Clarke,  M.B.,  55,  High  Street,  Lowestoft. 

1901     Menztes,  J.  A.,  M.B.,  9,  Castle  Hill  Avenue,  Folkestone. 

1897     Miller,    G.    Victor,    M.D.,    2,   Barrington    Crescent, 
Tarm  Lane,  Stockton-on-Tees. 

1897  fMiNNES,  Robert  Stanley,  M.D.,  127,  Metcalfe  Street, 
Ottawa,  Ontario. 

1911     Mitchell,   Leonard    J.    C,   4,    Collins    Street,    Mel- 
bourne. 

1800     MooneY;    Herbert    C,  J\1.B.,    33,  Fitzwilliam   Place, 
Dublin. 

1908  Moore,  Robkrt  F.,  O.B.E.,  M.B.,  91,  Harley  Street,  W. 

1909  MoRRKLL,  RioaiNALD  A.,  13,  Harley  Street,  \V. 
O.M.    Morton,   A.  Stanford,  M. B.,  133,  Harley  Street,  W. 

(C.  1886-9.  v.- P.  1902-5.) 
1896     Mott,  Sir  F.  W.,  K.B.E.,  M  D.,  F.R.S.,  25,  Nottingham 

Place,  W.  (V.-P.  1901-7.) 
1908     MoxoN,  Frank,  O.B.F.,  M.B.,  B.S.,  56,  Seymour  Street, 

Portmau  S(iuar(',  W. 
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1916     MuLuoLLAND,  P.  J.  IT.,  5,  University  Terrace,  Belfast. 
1009     Naylok,  \\^  RoKBucK,  14,  Carr  Road,  NeUon,  LancH. 

1909  Nell,    Andreas,    Victoria     Eye    and     Kar    Honpital, 

Colombo,  Ceylon. 
1881     NrciiOLSON,  A.,  M. B.,  30,  Brunswick  .Square,  Brighton. 

1910  NoiiDENSON,     Dr.     Eiuk,    10,    Wasagatan,    Stockholm, 

Sweden. 
1912     Norman,  Alfred  Clarence,  M.D.,  Durliam   County 
and  Sunderland  Eye  Infirmary,  Sunderland. 

1889  fO'KiNEALY,  Frederick,  Lt.-Col.,   l.iNI.S.,  c/o  Mes.srs. 

King,  IlaJnilton  and  Co.,  7,  Hare  Street,  Calcutta. 
1899     Olumeadow,  Lloyd  J.  H.,  M.D.,  Kineton,   Warwick- 
sliire. 

1911  Oliver,  M.  W.  B.,  O.B.E.,  M.B.,  128,  Harley  Street, 

W.  1. 
1914     Oliver,  George  H.,  284,  Manningham  Lane,  Bradford. 

1899     Ormond,    Arthur    Wm.     7,    Devonshire    Place,    AV. 

(C   1910-12). 
1892  fORR,   ANDREW   William,  M..D.,  71,  Wickham  Terrace, 

Brisbane. 

1890  tOsBORNE,  A.  B.,  M.D.,  40,  McNab  Street  South,  Hamil- 

ton,  Canada. 

O.iM.  Owen,  D.  C.  Lloyd,  M.D.,  41,  Newhall  Street,  Bir- 
mingham.    (V.-P.  1S9L-4.) 

1905     Owen,  S.  A.,  M.D.,  15,  Queen  Anne  Street,  W. 

1890  fPALMER,  L.  Loran,  INI.D.  (Address  uucommuni- 
cated.) 

1894  *Parker,  Heiibert,  Saragossa  liousse,  New  Street, 
Henley-on-Thames. 

1899  Parkkr,   Herbert   George,  13,  Chorley    New  Eoad, 

Bolton. 

1900  Parsons,    John    Herbkrt,    C.B.E.,   M.B.,    D.Sc,   54, 

Queen  Anne  Street,  AV.     (C.  1909-12.) 
1887  fPATEL,  D.  IL,  Bai  Hirabai.  B.  J.  Charitable  Dispensary 
Tardeo,  Bombay. 

1907  Paterson,  James  V.,  M.B.,  11,  Melville  Street,  Edin- 
burgli. 
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1900  tPATKAK,  Bhagva>'t  Sakharam,  Cariiac  Road,  Kalkadeir 
Post,  Bombay,  India. 

1902  Patox,    Leslie,    M.B.,    29,    Harley    Street,    W.      (C. 

1912-15.) 
1918     Pearse,  Patrick,  L.R.C.P.,  L.R.C.S.,  17,  The  Crescent, 
Limerick. 

1888  Peucival,    Archibald     Stanley,    M.B.,    B.Cli.,    25, 

Ellison  Place,  Newcastle-on-Tyne.     (C.  1906-9.) 
1S91     Periiy,   Sir  A.,  M.D.,  Surgeon-Major,  Principal  Civil 
Medical  Officer,  Colombo,  Ceylon. 

1889  fPEURY,  Francis  F.     (Address  uucommunicated.) 

1895  PicKARD,    Ransom,    M.D.,     31,     East     Southernhay, 

Exeter. 

1916     Pike,  N.,  M.D.,  10,  York  Terrace,   St.   George's  Road, 

Cheltenham. 
1910     PiSANi,  Lt.-Col.  L.  J.,  l.:\LS.   (retired),  49,    AVimpole 

Street,  W. 
1900  fPocKLEY,  Francis  Antill,  M.D.,  227,  Macquarie  Street, 

Sydney,  X.S.W. 

1903  Pollock,    W.    B.    Inglis,  M.D.,  21,   Woodside  Place,.^ 

Charing  Cross,  Glasgow. 

1896  *PooLEY,  G.  H.,  30i,  Glossop  Road,  Sheffield. 

1894  tFoPE,     U.     J.,     M.D.,     Box     497,     G.P.O.,    Sydney, 
N.S.W. 

1902  Potter,  Bernard  E.,M.B.,  26,  Park  Crescent,  Regent's 

Park,  W.l. 

1903  *  Potts,  George,  Bower  Cottage,  Tonbridge  Road,  Maid- 

stone. 
1899     Pjiice,  Henry  J.,  ^laldon,  Essex. 
1882     Pricharu,  Arthur  AVilliam,  6, Rodney  Place,  Clifton, 

Bristol. 

1908     Peidmore,  Walter  G.,  ALijor  I.M.S.,  c/o  Grindlay  and 
Co.,  54,  Parliament  Street,  S.AV. 

1903      Pritchari),   Euic    L.,    Ml).,    70,    l'\iirhazel     Gardens, 
X.W. 

1892      Pro.nmjkr,  ("harlks  IOji.Ni;.>sT,  Lilchtioii,  Harrogate. 
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1901)     PiiowsK,   S.  Wii-r.FS,  M.D.,  70t>,  Ui)iori   liaiik  Buildings, 

Winnipeg,  Canada. 
1911     Quick,  Hamilton  E.,  iM.B.,  51,  Bryn  Koad,  Swansea. 

1889  Ramsay,    A.    Maitland    jM.U.    15,     Woodside    Place, 

Glasgow.     (C.  1909-11.     V.-P.  1915-10.) 

1899     KiOAD,     K.    1.,    (xoverninent    ^ledical    Oflicer,     Port    of 

Spain,  Trinidad,  AVest  Indies. 
1881  ti^i'^KVE,  li.  A.,  M.D.,22,  Shuter  Street,  Toronto,  Canada. 

(Y.-P.  1907-10.) 

1891  Reynolds,    Austin    Edward,    35,    Finsburv    Square, 

E.C. 

1913  RiAD,  M.,  Kasr  el  Aino  Hospital,  Cairo,  Egypt. 

1897  Richmond,  R.,  M.D.,  29,  LiiigGeld  Road,  AVimbledon, 

S.W. 

1892  Ridley,    Nicholas    C,  M.B.,  27,    Horse  Pair    Street, 

Leicester. 

1914  Roberts,  Miss  Adeline  Mary,  M.D.,  4,  jN'ottingham 

Place,  W. 

1885  *RoBERTS,  Edward,  Penywern,  Aberystwitli,  Cardigan- 
shire. 

189G  tl^oBEiiTS,  Col.  Sir  James  R.,  CLE.,  M.B.,  I.M.S.,  c/o 
Messrs.  King,  King  and  Co.,  Bombay. 

1891  Robertson-Fullarton,  Archibald  Louis,  M.B.,  CM. 
Kilmichael,  Brodrick,  Isle  of  Arran. 

O.M.  RocKLiFFE,  W.  C,  :M.1).,  Selioke,  Hessle,  Yorks. 
(C.  1892-5.     Y.-P.  1900-3.) 

1898  Roe,  Arthur  Legge,  4S,  Pry  me  Street,  Hull. 

1898  Roll,  C  W.,  M.B.,  B.C.,  7,  Upper  Wimpole  Street,  W. 
(C.  1910-12.) 

1890  RoLSTON,  John   R.,   14,  The  Crescent,  Plymouth. 

1891  RoPEU,  Arthur  Charles,  The  Shrubbery,  Exeter. 
1919  Rose-Innes,  Arthur,  25,  Aslicliurcli  Park  Yilhis,  W.  12. 
1882  fRoTH,    Reuter   E.,    D.S.O.,   42,   College   Street,    Hyde 

Park,  Sydney,  New  South  Wales. 
1893  *RoAVAN,  John,   M.B.,  10,   Woodside  Crescent,  Charing 
Cross,  Glasgow. 
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W. 
1881   fEuDALL,  J.  T.,  61,  Spring  Street,  Melbourne,  Australia. 
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1903  Rutherford,  A.  Freer,  M.B.,  19,  Abbey  Eoad,  Barrow- 
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1900  fSAGFCR,  D.  S.,  M.D.,  Brautford,  Ontario,  Canada. 

1884  *Sandford,  Arthur  W.,  M.D.,  13,  St.  Patrick's  Place, 
Cork.     (C.  1896-9.     V.-P.  1902-5.) 

1918     Santos,  Costa,  Lisbon,  Portugal. 

1918     Saunders,  P.  AV.,  M.B.,  63,  Wimpole  Street,  W. 

1907  Scott,  G.  Affleck,  M.B.,  Kingsland  House,  Ballarat, 
Victoria. 

1918     El  Seesy,  A.  M.,  Cairo,  Ophthalmic  Hospital. 
1892     Shannon,  John  Rowlands,  M.D.,  17,  East  38th  Street, 
Xew  York  City,  U.S.A. 

O.M.  Sharkey,  Sir  S.  J.,  M.D.,  24a,  Portland  Place,  W.  (S. 
1885-8.     C.  1888-91.     V.-P.  1900-2.) 

1918  Shaw,  Dayid  le  Baron,  Eoyal  London  Ophthalmic 
Hospital. 

1883  Shears,  Charles  H.  B.,19,  Upper  Duke  Street,  Eodney 
Street,  Liverpool.     (C.  1900-3.) 

1899  Sinclair,  A.  H.  H.,  M.B.,  3,  Charlotte  Square,  Edin- 
burgh.    (C.  1917-1919.) 

1891  Sinclair,  Walter  William,  M.B.,  3,  Arcade  Street, 
Ipswich.     (C.  1909-1912.) 

1912  Smith,  D.  Priestley,  M.B.,  52,  Frederick  Eoad, 
Edgbaston,  Birmingham. 

1889     Smith,  John,  M.D.,  Brycohal)   Kirkcaldy. 

O.M.    Smith,   Priestley,  M.B.,  M.Sc,  95,  Cornwall  Street, 

Birmingham.    (V.-P.  1887-90;  1898-1901;  1907-10. 

C.   1883-6.     Pres.  19U5-7.) 

1903  Smyth,  IOiinkst  .1.,  M.B.,  Sevington,  Epsom  Eoad, 
( J  iiildford. 
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1911     Snkll,  H.   CkciIj,   70,    Hanover  Street,  Glo890[)  lioad, 

Sheffield. 
1910     Snkllkn,  Prof.  11.  Biltstraat,  Utrecht,  Holland. 
1901     Snowball,     Thomas,      M.H.,      H'A,      Bank      Parade, 

Burnley. 
1919     SoBHY,    N.,    M.D.,    c/o    Ophthalmic    Hospitals,    Public 

Healih  Department,  Cairo. 

1919     SouTER,   Wm.    Clarke,   M.D.,   2,   Bon   Accord   Square, 

Aberdeen. 
1889     Spencer,   Matthew    H.,    M.l).,   92,    O.xf'ord   Gardens, 

North  Kensington,  AV. 

1880  Spicer,  Wm.  T.  Holmes,  INI.B.,  5,  INIanchester  Square, 
W.     (C.  1900-2.     L.  1907-12.     Y.-V  1910-12.) 

1905  Sprawson,  F.  C,  M.B.,  7,  Imperial  Terrace,  Claremont 
Park,  Blackpool. 

1916  Stack,  E.  H.,  M.B.,  B.C.,  Arvalee,  Clifton  Down  Road, 
Bristol. 

1895  tSTAMBERG,  A.  C,  jM .  B.,  5,  Windsor  Crescent,  St.  Heliers, 

Jersey,  Channel  Islands. 

1886  Stephenson,  Sydney,  M.B.  33,  AVelbeck  Street,  AV. 

(C.  1898-1901,  1904-7.    S.  1901-4.    Y.-P.  1915-17). 

1896  Stevenson,  Edgar,   M.D.,  39,  Rodney   Street,   Liver- 

pool. 
1901)     Stevenson,    John    Simpson,   M.B.,    Royal    Exchange 

Buildings,    Cathedral   Square,    Christchurch,    New 

Zealand. 
1905     Steward,  E.  S.,  10,  Princes'  Square,  Harrogate. 
1913     Stewart,  John   Barrour,    ]M.1>.,    20,    Charing    Cross 

Mansions,  Glasgow. 
1893     Stirling,     Alexander     Williamson,    .M.D.,    Empire 

Jiuildings,  Atlanta,  Georgia. 

1887  tSTiiiLiNG,  J.  W.,  M.B.,  255,  Mountain  Street,  Montreal, 

Canada. 

O.M.  Story,  J.  B.,  M.B.  (Pres.),  6,  Merrion  Square  North, 
Dublin.     (C.  1885-S.     Y.-P.  1894-7.) 

O.M.tSTUROE,  AV.  A.,  M.D.,  Icklingham  Hall,  .AliJdenhall, 
Suffolk. 
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1904     Stkes,  AValteu,  31,  AYinckley  Square,  Preston. 

1888  *Stm,   AVilliam  George,  M.D.    (C),  12,  Alva  Street, 

EdiDburgb.     (C.  1906-9.) 
1883  tStmons,    Maek     Johnston,     M.D.,     North     Terrace, 

Adelaide,  South  Australia. 
1907     Tampi,  K.  11.,  Trivaudrum,  South  India. 
O.M.    Tay,  AVaren,  61,  Oakfield  Eoad,  West  Croydon.     (C. 

1880-2.) 
1903     Taylor,  H.  H.,  36,  Brunswick  Square,  Hove,  Brighton. 

1899  Taylor,  Inglis,  M.B.,  22a,  Cavendish  Square,  W. 
1891     Taylor,  James,  M.D.,  49,  Welbeck  Street,  W.     (V.-P. 

1910-11.     C.   1891-7,   1900-3.     S.    1897-1900.     T. 
1911-1918.) 

1889  Taylor,  S.  J.,  M.B.,  44,  Prince  of  Wales'  Road,  Nor- 

wich.    (C.  1904-7.) 

1919     Tewfic,  M.,  c/o  Ophthalmic  Hosj^itals,  Department  of 
Public  Health,  Cairo. 

1900  Thomas,  Frank  G.,  M.B.,  22,  Walter  Eoad,  Swansea. 
1903     Thomas,    E.    Eussell,    40,    St.    Andrew's     Crescent, 

Cardiff. 

1895     Thompson,  A.  Hugh,  M.D.,  36,  AVeymouth  Street,  W. 
(C.  1910-12.) 

1895     Thompson,  George  AV.,  M.B.,  80,  Harley  Street,  W. 
1895  *Thompson,  Kobert,  M.D.,  B.S.,  Buuya  Bunya,  AVick- 
liam  Terrace,  Brisbane,  Queensland. 

1911     Thomson,  Eric  A.,  M.B.,  British  Ophthalmic  Hospital, 
Jerusalem. 

1905     Thomson,    H.    AVrioht,    M.D.,    3,    Sandyford    Place, 

Glasgow. 
1898     Thomson,     W.    Ernest,    M.H.,    Anewl)niik,     Botliwell, 

Lanarkshire. 
1919     Thorpe,  Eeoinald,  15,  Cavendish  Place,  W.  1. 
1883  fTcjinx,     Wim-ia.m,    c/o    Messrs.    John    Tobiii    and    Co., 

Halifax,  Novu  Scotia,  Canada. 
1900     ToMiiiNsoN,  .louN  11  ,  Tudor  Lodge,  Eghain,  Surrey. 
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1904  t'i'ooKK,    FiiKDKiiicK    T.,     M.D.,    lUj,   Mountain    .Street, 

Montreal,  Canada. 

1895  TooMiiS,  IIkrheiit  George,  193,  C'romwell  MansioiiB, 
Cromwell  lioad,  S.W. 

1904.  TowNSENi),  T.  ir  !).,  M.H.,  \\,  St.  Patrick's  Hill, 
Cork. 

1912  Traquaik,    ir.   Moss,    M.D.,   IG,   Manor   Phue,    Edin- 

burgli. 

1905  Trench,  V.  P.,  M.B.,  SI,  Katon  Terrace,  S.W. 

1902  ITrilokekar,  V.  S.,  308,  Lohar  Street,  Bombay, 
India. 

1917     Tuckett,    Iyor    Lloyd,   M.D.,    Puuchardon    AVilliani, 

near  Letchworth,  Herts. 
O.M.    Tweedy,   Sir    John,   LL.D.,  100,    Ilarley    Street,    ^V. 

(Pres.    1903-5.     C.    18S4-7.     V.-P.    1891-4,    1905- 

8.) 
1898     Tyrrell,   F.   Astley-Cooper,  M.B.,   Melville    Lodge, 

Brentwood. 

1883  Uhtuoff,  J.  C,  M.D.,  AVavertree  House,  Furze  Hill, 
Brighton.     (C.  1905-8.     V.-P.  1908-12.) 

1894  UsuER,  C.  H.,  M.B.  3,  Bon  Accord  Square,  Aberdeen. 
(C,  1909-1912.) 

1916  Valentine,  John  A,,  M.D.,  65,  Devonshire  Avenue, 
Southsea. 

1913  ViNER,     Geoffrey,     M.D.,       15,      Uevonshiro     Place, 

W. 

1888  Walker,  Cvril  H.,  M.B.,  8,  Oaklield  Boad,  Clifton, 
Bristol.     (C.  1907-10). 

1892  Walker,  It.  Seckeh,  4."),  Park  Ncjuaie,  Leeds.  (C. 
1903-6.) 

1916  Wallace,  William,  M.D.,  U,  Ladbroke  Koad, 
W.  II. 

1916  Wallis,  G.  F.  C,  M.D.,  1,  Price's  Avenue.  CHftonville, 
Margate. 

1900  Wardale,  JonND.,]M.B.,  Carlton  Villa  AVest,  Jesmoud 
lioad,  Newcastle- on -Tvne. 
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19U  AV'eeks,  Joiry  Elmer,  M.U.,  D.Sc,  46,  East  57th 
Street,  New  York  City,  U.S.A. 

1910  tWEiuEN,  A.  AVallace,  M.D.,  183,  Maequarie  Street, 

Sydney,  N.S.W. 

1887  Wells,    Authuji    P.    L.,    M.B.,    48,    Belzize    Square, 

Hampstead,  N.W.     (C.  1896-9.) 

1885  AVeuneh,  Louis,  M.B.,  31,  Merriou  Square.  North, 
Diibliu.     (C.  1902-5.) 

1908  AVuAiiTON,    John,   M.D.,   21,    St.    John    Street,   Man- 

cheater. 

CM.  *WiiEURY,  G.  E.,  M.B.,  Corpus  Buildings,  Cambridge 
(C.  1897^900.) 

1895  Whitehead,  Arthur  Longley,  M.B.,  31,  Park  Square, 
Leeds.     (C.  1912-15.) 

1918  AVhittington,  Capt.  T.  H.,  General  Military  Hospital, 
Colchester.  Home  address :  Oakfield,  Carshalton 
Koad,  Sutton,  Surrey. 

CM.  AV iLLiAMs,  11.,  125,  High  Street,  Bangor,  North  AVales, 
(V.-P.  1896-9.) 

1888  tAV^iLLis,     C.     EANcouirr,    C.B.,    M.D.,     Col.,    I.M.S. 

(retired).  Frith  Manor,  East  Griustead. 

1914  AViLSON,  James  Alexander,  M.D.,  4,  Central  Avenue, 
Cambuslang,  Glasgow. 

1911  AViLSON,  S.  A.  KiNNiER,  M.D.  (C),  14,  llarley  Street, 

AV.     (S.  1915-17.) 

1900     AVooD,  C.  G.  Iluss,  12,  St.  John's  Hill,  Shrewsbury. 

1889  AVooi),    Hayij)    J.,    M.B.,   National   Mutual    Building, 

Church  Square,  Cape  Town,  South  Africa. 

1903     AVooD,  Percival,  The  Grange,  Crawley. 

1909  AVooD,  K.  MooRSOM,  32,  Beaumont  Street,  VV. 

O.M.*  WooDiiEAD,  Sir  G.  Sims,  K.B.E.,  :M.D.,  LL.D.,  Dysart 
House,  Luard  Koad,  Cambridge.     (C.  1894-5.  V.-P. 

1905. S.) 

1899  ♦Worth,  Claud,  3G,  11  arley  Stretl,  W. 
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Devon. 
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1917     Young,  George,  M.D.,  Cambridge  Koad,  Colchester. 

1912  ZoRAB,  Arthur,  M.B.,  21,  Carlton  Crescent,  South- 
ampton. 
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RULES. 

1.  Object  of  the  Society. — The  object  of  the  Society  is 
the  cultivatiou  and  promotion  of  Ophthahnology. 

2.  Meetings. — The  Society  shall  hold  a  meetiug  each  year ; 
the  sittinsfs  shall  be  held  on  two  or  more  consecutive  days.  On 
each  day  there  shall  be  usually  two  sittings.  The  date  and 
place  of  meeting  shall  be  chosen  by  the  Council. 

3.  Constitution. — The  Society  shall  consist  of  Ordinary  and 
Honorary  members.  All  medical  practitioners  whose  qualifica- 
tions are  satisfactory  to  the  Council  of  the  Society  shall  be 
eligible  as  Ordinary  members.  Other  Ophthalmological  Societies 
in  the  British  Empire,  approved  by  the  Council,  may  become 
affiliated. 

4.  Officers  of  the  Society. — The  officers  of  the  Society 
shall  consist  of  a  President,  four  Vice-Presidents,  a  Treasurer, 
two  Secretaries  and  six  other  members,  who  together  with  the 
President  of  each  affiliated  Society  or  representative  accredited 
])v  him,  shall  form  the  Council  and  manage  the  Society's  affairs. 

o.  Election  of  Members. — Every  applicant  for  admission 
to  the  Society  shall  send  to  one  of  the  Secretaries  a  form 
signed  by  at  least  three  members,  who  have  personal  know- 
ledge i)i  tlie  applicant,  or  by  the  President  and  Secretary  of  an 
affiliated  Society.  Such  application  shall  be  submitted  to  the 
Council,  and  if  approved  the  applicant  shall  forthwith  be  admitted 
a  member. 

6.  Honorary  Members. — The  Council  shall  have  the  power 
of  electing  as  Honorary  members  men  of  distinguished  eminence 
in  Ophthalmology,  or  in  the  sciences  bearing  ui)on  it. 

7.  Subscrii'TIons. — The  Annual  Subscription  shall  be 
JC\  Its.  <hl.  payable  in  the  month  of  October.  No  member 
whose  Kubscrij)ti<»ii  is  in  arreai*  shall  be  entitled  to  attend  the 
meeting.  Any  nicuibcr  whose  subscript  i(»ii  is  twclvi^  mouths  in 
jirrear  whall  cease  to  Im-  u  iiifinitor  ni"  tlie  Society. 
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8.  Election 'OF  Officers. — The  OfHcers  of  the  Society  sliall 
be  elected  yearly  hy  Ballot  at  a  Dusiiiess  sitting'-  Ik'M  <luriiit,' 
tlie  meeting.  A  l)alloting  list  of  the  names  recommended  by 
the  Council  for  election  shall  be  posted  to  each  member  two 
weeks  previously.  At  the  Business  sittin^^  twelve  shall  form  a 
quorum. 

9.  Duration  of  Office. — The  President  shall  not  hold  office 
for  a  period  of  more  than  two  consecutive  years.  No  other 
member  of  Council,  except  the  Treasurer,  shall  hold  the  same 
office  for  more  than  three  consecutive  years. 

10.  President  and  Vice-Presidents. — The  President  shall 
regulate  all  the  proceedings  of  the  Society  and  Council,  state 
and  put  questions,  interpret  the  application  of  the  laws,  and 
decide  any  doubtful  points.  He  shall  check  irregularities  and 
enforce  the  observance  of  the  laws  He  shall  sign  the  minutes 
of  General  and  Council  meetings.  In  the  absence  of  the  Presi- 
dent one  of  the  Vice-Presidents,  the  Treasurer,  or  some  other 
member  chosen  by  the  meeting,  shall  perform  his  duties. 

11.  Secretaries. — The  Secretaries  shall  manage  all  corre- 
spondence, and  shall  keep  the  Minutes  of  the  Society  and  Council. 
They  shall  notify  to  new  members  their  election.  They  shall 
arrange  with  the  President  the  order  of  proceedings  at  the 
meetings.  They  shall  have  charge  of  and  shall  keep  a  register 
of  all  papers  communicated,  and  shall  be  the  Editors  of  the 
'Transactions.' 

12.  Treasurer. — The  Treasurer  shall  receive  all  moneys  due 
to  the  Society,  and  make  all  payments  ordered  by  the  Council, 
keeping  an  account  of  all  such  receipts  and  payments.  The 
accounts  shall  be  audited  once  a  year  and  presented  to  the 
Society  at  the  Annual  Business  Meeting.  Two  meml)ers  of  the 
Society  shall  be  nominated  by  the  President  to  audit  the 
Treasurer's  accounts. 

13.  Meetings  of  Council. — The  Council  shall  meet  as  fre- 
quently as  necessary  during  the  Annual  Meeting  and  at  other 
times  if  specially  convened.  Five  shall  form  a  quorum.  The 
President  shall  have  a  casting  vote  in  addition  to  his  ordinarv 
vote.  The  Council  shall  decide  upon  all  questions  relating  to 
the  reception  of  communications,  and  shall  have  power  to  submit 
any  paper  to  referees. 
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14.  Vacancies  of  Offices. — The  Council  shall  have  the 
power  of  filliiig  up  any  vacancies  which  may  occur  in  any  of 
the  offices  of  the  Society  betw^een  one  Annual  Meeting  and 
the  next. 

15.  'Transactions.'  —  The  Society  shall  publish  a  yearly 
volume  of  '  Transactions '  as  soon  as  possible  after  the  Annual 
Meeting  (vide  Bye  Law  1  concerning  communications).  There 
shall  be  an  Editorial  Committee  consisting  of  the  President,  the 
Secretaries  and  two  other  members  of  Council,  together  with  the 
Secretaries  of  affiliated  Societies.  A  copy  of  the  '  Transactions  ' 
shall  be  sent  to  every  member  whose  subscription  has  been  duly 
paid  ;  and  to  each  Honorary  member. 

16.  Publication  of  Papers  and  Discussion. — No  paper  shall 
be  accepted  if  it  has  been  published  elsewhere.  No  paper  shall 
be  read  before  the  Society  unless  a  copy  of  it  has  been  sent  to 
the  Secretaries  at  least  four  wrecks  before  the  meeting,  together 
with  an  abstract  suitable  for  immediate  publication  in  the 
journals.  When  possible,  notice  should  be  given  relating  to 
card  cases,  and  a  short  abstract  of  all  papers  to  be  read  before 
the  Society  shall  be  distributed  to  all  members  before  the 
meeting.  No  report  of  the  meetings  of  the  Society  may  be 
published  by  members  or  others  without  the  sanction  of  the 
Council. 

17.  Notice  of  Meeting. — Three  months  before  the  date  of 
the  Annual  Meeting  a  preliminary  notice  of  the  meeting  shall 
be  sent  to  every  member. 

18.  Visitors. — Any  member  of  the  medical  profession  may 
attend  a  meeting  of  the  Society  (except  the  Annual  Business 
Meeting)  on  being  introduced  by  a  member  of  the  Society. 


The  Library  has  lunu  been  transferred  to  the  'premises  of  the  Royal 
Society  of  Medicine^  1,  Wimpole  Street. 

LIBKAKY   RULES. 


1.  Tli«i  Library  shall  Ix;  ojx'u  at  the  same  hours  as  that  of 
tlitj  Koyal  Society  of  Medicine,  vi/.  Iroin  11  am.  to  6.30  p.m. 
daily,  except  Sunday h. 
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2.  Meniburs  will  be  outitlcd  to  read  the  h<^oks  iit  1,  Wiinpolo 
Street,  between  these  hours,  or  to  take  them  out  oii  si^niug  a 
receipt  provided  for  tliut  purpose. 

3.  A  hirt^e  uumber  of  periodicals  will  be  accessible  to  members 
in  the  Library.  Tin;  current  nuuiber  may  not  be  taken  out  of 
the  Library. 

4.  A  book  must  be  returned  at  the  expiration  of  a  fortnight 
if  wanted  by  any  other  member.  The  Librarian  will  in  such  a 
case  write  to  the  member  in  whose  name  the  book  was  taken 
out. 

5.  If  the  book  be  not  returned  w^ithin  four  days  of  such  notice 
a  fine  of  Gd.  w^ill  be  charged  for  each  day  that  the  book  is 
retained  beyond  such  days  of  grace. 

6.  Instruments  and  drawings  cannot  be  taken  out  of  the 
Library  except  by  special  permission. 

7.  A  member  taking  out  a  book  will  be  held  responsible  for 
its  being  returned  in  good  condition. 

8.  Members  of  the  Ophthalmological  Society  who  are  also 
Members  of  the  Section  of  Ophthalmology  of  the  Royal  Society 
of  Medicine  can  have  the  full  use  of  the  Fellows'  Library  on 
payment  of  an  additional  guinea  instead  of  the  usual  sub- 
scription of  twn>  guineas. 


ADAMS   FROST  COLLECTION   OF   LANTERN   SLIDES. 

1.  The  slides  shall  be  in  the  custody  of  the  Librarian. 

2.  They  may  be  lent,  for  the  purpose  of  teaching,  to  teachers 
in  any  recognised  Medical  School  on  application  to  the  Librarian. 

3.  The  regulations  under  which  the  slides  may  be  borrowed^ 
together  with  a  list  of  the  slides,  shall  be  printed  {a)  in  the 
Transactions;  (h)  in  the  Catalogue  of  the  Library;  {c)  on 
leaflets  which  may  be  sent  to  en(piirers. 

4.  Other  slides  may  be  added  to  the  collection,  but  the  num- 
bering (in  so  far  as  it  coincides  with  that  of  the  figures  in 
Frost's  Fundus  Oculi)  shall  be  retained. 

5.  The  following  are  the  regulations  under  which  the  slides 
may  be  borrowed  -. 
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Regulations  for  the  Loan  of  Lantern  Slides. 

1.  Not  more  than  20  slides  may  be  borrowed  at  one  time. 

2.  Not  less  than  three  davs'  notice  of  the  wish  to  bon-ow 
-slides  shall  be  given,  and  a  list  giving  the  numbers  of  the  slides 
required  shall  be  sent  to  the  Librarian. 

3.  The  borrower  shall  sign  a  receipt  for  the  slides,  which  will 
be  given  back  to  him  on  their  return. 

4.  The  slides  must  be  returned  within  three  days,  no  other 
slides  can  be  lent  to  the  same  borrower  till  this  has  been  done. 

5.  Any  slides  broken,  lost,  or  damaged  shall  be  replaced  or 
repaired  at  the  expense  of  the  borrower. 


THE  BOWMAN  LECTURE. 

Resolution  of  Council,  September  18th,  1883. 


"  That  in  recognition  of  Mr.  Bowman's  distinguished  scientific 
position  in  ophthalmology  and  other  branches  of  Medicine,  and 
in  commemoration  of  his  valuable  services  to  the  Ophthalmo- 
logical  Society,  of  which  he  was  the  first  President,  the  Council 
shall  each  year,  or  periodically,  nominate  some  person  to  deliver 
a  lecture  before  the  Society,  to  be  called  '  The  Bowman  Lecture,' 
which  shall  consist  of  a  critical  resume  of  recent  advances  in 
ophthalmology  or  in  such  subject  or  subjects  as  the  Council 
sliall  select,  or  of  any  original  investigation,  and  shall  be 
delivered  at  a  special  meeting  of  the  Society  held  for  the 
purpose,  at  wliicli  no  other  business  sliall  be  transacted." 


EDWARD   NETTLESHIP   PRIZE. 

On  the  occasion  of  Mr.  Nettlesliij)\s  retirement  fi'om  practice 
in  1901  a  fund  was  inaugurated  by  liis  friends  and  pupils,  Avitli 
the  object  of  founding  an  Edward  Neltleship  Prize  for  the 
Encouragement  of  Scientific  Oplitlialmic  Work,  and  at  a  meet- 
ing of  the  General  Committee  of  tlie  a])ove  fund  on  July  2nd, 
1902,  tli«'  following  resolutions  were  adopted  : 


I 
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1.  That  the  prize  should  be  a  Gold  Medal  l(»r  tlie  encourage- 
ment of  scientific  ophtlialmic  work. 

2.  That  the  Council  of  the  Ophthaliuolo^ical  Society  of  the 
United  Kin<*'d<^in  be  asked  to  undcrtako  th<'  custody  of  the 
Prize  and  Fund,  and  to  appoint  Trustees. 

3.  The  award  of  the  Medal  shall  be  entrusted  to  three  mem- 
bers of  the  Ophthalmological  Society  appointed  by  the  Council, 
such  members  to  be  changed  after  each  award. 

4.  That  the  Medal  shall  be  awarded  at  such  intervals  as  shall 
be  determined  u])on. 

5.  That  only  British  subjects  be  eligible  to  receive  this  Prize. 

6.  That,  subject  to  the  discretion  of  the  said  Council,  the 
Prize  shall  be  awarded — 

(a)  For  the  most  valuable  contribution  to  Ophthalmology 

during  the  three  years  immediately  preceding  or  since 
the  last  award,  or 

(b)  For  the   best  work   done   on   any    subject   previously 

selected  and  announced  by  the  Council  of  the  Oph- 
thalmological Society. 

7.  That  in  the  event  of  no  work  being  found  of  sufficient 
merit  an  award  shall  not  be  made. 

Resolution  of  Council,  January  26th,  1906. 

"  It  shall  be  lawful  for  the  Trustees,  with  the  consent  of  the 
Council  of  the  Society,  to  expend  any  surplus  arising  from  the 
non-award  of  the  Medal  in  anv  one  vear,  or  accumulated  durincr 
several  years,  in  the  purchase  of  works  for  the  Library  of  the 
said  Society,  such  works  to  be  inscribed  '  Purchased  by  the 
Nettleship  Prize  Fund ' ;  or,  with  the  consent  of  the  said  Council, 
to  expend  such  surplus  in  any  manner  calculated  to  promote 
the  objects  of  the  Society  as  defined  in  the  Rules." 

N.B. — Additional  trustees,  in  accordance  with  the  terms  of 
the  Trust  Deed,  have  to  be  appointed  by  some  person  nominated 
by  the  Council. 


BYE-LAWS   CONCERNING   COMMUNICATIONS. 

L  The  'Transactions'  shall  consist  of  such  communications 
made  to   the  Society,  or  to  affiliated  Societies,  bv  or  throu<rh 
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members,  as  may  be  deemed  by  the  Council  suitable  for  publi- 
cation. Also  of  discussions  of  importance  or  interest  arising 
out  of  such  communications. 

2.  No  communication  to  the  Society  shall  occupy  more  than 
twenty  minutes,  and  in  the  subsequent  discussion  of  it  no 
member  shall  speak  more  than  once,  or  for  more  than  ten 
minutes,  without  the  special  permission  of  the  Chairman. 

3.  All  communications  accepted  by  the  Society  become  the 
property  of  the  Society. 

4.  Communications  are  admissible  which  may  have  been  read 
elsewhere,  provided  they  have  not  been  published. 

5.  The  cost  of  illustrations  shall  be  borne  by  the  Society  so 
far  as,  in  the  opinion  of  the  Council,  is  consistent  with  the  state 
of  its  funds. 

6.  Reprints  of  papers  may  be  obtained  by  authors  at  their 
own  expense,  by  arrangement  with  the  printer. 


REGULATIONS  CONCERNING  THE  EXHIBITION  OF 
PATIENTS  AND  OF  PATHOLOGICAL  SPECIMENS 
BY  CARD. 

A.  A  card,  provided  by  the  Society,  must  be  placed  con- 
veniently near  the  patient  (unless  it  is  undesirable  that  it  should 
be  read  by  the  patient  or  friends),  and  on  it  must  be  clearly 
written  an  account  of  the  case,  comprising  all  the  liarticulars 
intended  for  iniblication.  The  title  only  of  the  case  will  be 
announced  by  the  President  to  the  meeting,  but  the  Exhibitor 
(or  his  representative)  must  be  present  at  the  meeting,  and  be 
willing  to  read  the  case  and  furnish  additional  details  if  called 
upon  to  do  so  ;  the  length  of  such  oral  communications  not 
to  exceed  five  luiinilcs. 

B.  Pathological  Sj^eciniens  may,  at  the  discretion  of  the 
Exhibitor,  be  shown  by  card,  and  will  tlx'ii  ho  subject  to  the 
abov(i  regulations.  It  is  particularly  to  Ix'  noted  that  the 
description  on  the  card  must  comprise  kU  the  particulars 
intended  for  publication. 
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I.  PRESIDENTIAL    ADDRESS. 
By  J.   B.  Story. 

Gkntlkmen, — It  gives  me  great  pleasure  to  express  my 
thanks  to  you  and  to  the  Council  of  the  Ophthalmological 
Society  for  the  high  and  undeserved  honour  you  have 
conferred  on  me  by  electing  me  your  President.  It  is  an 
honour  to  which  I  cannot  regard  myself  as  having  any 
claim,  and  when  I  read  the  names  of  past  Presidents  I  am 
astonished  at  my  own  audacity  in  permitting  my  name  to 
be  added  to  that  roll  of  distinguished  men. 

The  Society  owes  much  to  its  past  Presidents,  and  to 
none  more  than  to  Mr.  Treacher  Collins,  who  steered  the 
barque  of  our  fortunes  during  the  stormy  weather  of  the 
latter  years  of  the  war.  The  Congress  of  1918  was  one  of 
the  most  successful  and  pleasant  meetings  I  have  ever 
attended,  and  it  is  Mr.  Collins  whom  we  have  to  thank  for 
this  success.  The  discussions  were  on  "  Tlie  Phistic 
Surgery  of  the  Eyelids''  and  on  ^'  Contagious  Ophthalmia." 
The  discussion  on  the  first  of  those  subjects  excited  very 
great  interest,  and  the  exhibition  of  cases,  photographs  and 
casts  made  a  deep  impression  upon  those  who  had  the 
good  fortune  to  be  present  at  the  meeting  or  who  paid  a 
visit  to  the  Plastic  Hospital  at  Sidcuj).  The  great  import- 
ance of  this  subject  in  the  ophthalmological  world  is  shown 
by  the  fact  that  L^rof.  Morax  has  selected  ''  The  IMastic 
Surgery   of   the   Eyelids  "    as    the   subject-matter   of  the 
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Bowman  Lecture,  which  we  are  to  have  the  pleasure  of 
hearing  this  afternoon. 

The  Society  is  greatly  indebted  to  Major  Gillies  for  the 
description  of  so  many  novelties  in  plastic  surgery  of  the 
lids  and  orbit,  and  to  Capt.  Derwent  Wood  for  the  really 
wonderful  masks  constructed  for  hiding  inoperable  defor- 
mities of  the  face. 

The  discussion  on  "  Contagious  Diseases  of  the  Con- 
junctiva "  was  a  pleasant  feature  of  the  Congress,  held,  as 
it  was,  in  that  beautiful  and  charming  Ophthalmia  School 
at  Swanley,  when  we  had  from  Mr.  Stephenson  a  learned 
account  of  the  story  of  its  development,  followed  by  a 
comparison  between  the  incidence  of  ophthalmia  among 
Napoleon's  troops  in  Egypt  at  the  beginning  of  the  last 
century  and  our  own  Egyptian  Expeditionary  Force  in  the 
present  war,  given  by  Mr.  Eason.  The  wonderful 
improvement  in  combating  ophthalmia  in  the  present  war 
was  accounted  for  by  an  interesting  communication  from 
Major  Cunningham  and  Mr.  Wharton  on  prevention  and 
treatment  as  carried  out  in  France  among  the  Egyptian 
and  Chinese  companies,  who  landed  with  19  per  cent,  and 
9  per  cent,  of  active  trachoma  respectively. 

In  the  Report  of  the  Council  presented  last  year  you 
learned  that  the  Oxford  Ophthalmological  Society  and 
the  Midland  Ophthalmological  Society  had  unanimously 
accepted  affiliation  with  our  Society.  The  Transactions 
of  our  Society,  since  published,  contain  the  Proceedings  of 
these  two  societies.  Since  that  date  three  other  societies 
have  become  affiliated  with  us — the  North  of  England 
Society,  the  Egyptian  Society  and  the  Irish  Ophthalmo- 
logical Society.  Von  will  hear,  in  the  Council's  Report, 
of  the  work  done  by  the  Council  of  J^ritish  Ophthalmo- 
logists. 

And  you  will  bo  inf(n'mod  in  the  Ue]iort  of  the  sad  news 
of  the  deatlis  of  eiglit  of  our  members  who  have  passed 
away  since  our  meeting  last  year.  Of  those  eight,  I  would 
allude  to  foni-.  Two  of  them  were  original  members  of 
the  Society — John  Cc^upo-  ;ind  Dv.  Thomas  Buzzard.      Dr. 
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Huzziird  was  an  honorary  niombcr  (linin<(  the  last  six  or 
seven  years.  Anothin*  member  J  wouhl  refer  to  is  .Mr. 
Devereux  Marshall,  wlio  died  of  cholera  on  active  service 
in,  I  think,  Bombay.  At  one  time  lie  was  Secretary  to 
the  Society  and  for  many  years  h(,'  was  on  its  Council. 
1  would  also  mention  to  you  the  name  of  Sir  James 
Mackenzie  Davidson,  whose  work  on  the  localisation  of 
foreign  bodies  in  the  eye  by  means  of  X  rays  is  fainiliar 
to  all. 

This  year  our  special  discussions  are  two  ;  one  is  "  The 
Visual  Requirements  of  Aviators  '^ — which  reminds  us 
that  the  war  has  left  us  problems  for  solution — and  the 
other  subject  is  "  Eyesight  in  Connection  with  Education," 
which  may  be  taken  as  evidence  that  we  oculists  have 
reconstruction  work  before  us  as  well  as  other  departments 
of  the  body  politic.  We  have,  besides,  a  large  and 
attractive  bill  of  fare,  so  I  shall  not  weary  you  by  occu})ying 
more  of  your  precious  time  in  listening  to  a  Presidential 
Address  which  can  tell  you  nothing  which  the  majority  of 
my  hearers  do  not  already  know. 

I  call  upon  Mr.  Treacher  Collins  to  read  the  first  paper, 
on  "Abiotrophy  of  the  Retinal  Neuro-epithelium,  or 
'  Retinitis  Pigmentosa.'  " 

Thanks  to  thk  1 'resident. 

Sir  Anderson  Ckmtchett,  Bart.,  K.C.V.O  ,  said  he  hoped 
he  would  not  be  considered  to  be  out  of  order  in  inter- 
vening briefly,  as  he  felt  sure  members  would  wish  to 
thank  the  President  for  his  address,  which  had  only  one 
fault — its  brevity.  Such  an  address  was  calculated  to 
increase  the  appetite  for  more.  Nearly  a  (piarter  of  a 
century  had  passed  since  the  Society  had  a  President 
from  the  Emerald  Isle,  but  Ik^  knew  they  all  retained 
an  evergreen  corner  in  their  memories  for  Henry 
Swanzy  ;  he  was  an  admirable  I'resident,  amiable,  genial 
and  witty,  and,  in  Sir  Anderson's  opinion,  he  delivered 
one   of   the    best  Bowman  Lectures  of   the    whole   series. 
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They  now  wished  to  welcome  his  successor  from  the  same 
country,  and  desired  for  him  a  very  successful  period  of 
office.  In  general,  one  could  not  hope  to  add  to  the 
stability  of  any  edifice  by  the  addition  of  another  "  Story,'' 
but  the  Society  was  to  constitute  the  exception  which 
proved  the'^rule. 

Carried  by  acclamation. 


IT.   l^OWMAN    LECTURE. 

Plastic  operations  on  the  orhital  region,  ivchidiiuj  restoration 
of  fhf'  eyehrowSj  eyelids  and  orhital  cavity. 

Hy  Dr.  V.   Morax. 

(With  Plates  I  and  J  I.) 

Gkntlemen, — The  horrible  war  wliich  our  enemies 
willed — the  long  expiation  of  which  they  are  only  now 
beginning — still  imposes  upon  us  numerous  duties  towards 
our  glorious  wounded.  Amongst  them  there  are  many 
for  whom  our  professional  help  will  be  solicited  for  a 
long  time  yet  :  I  refer  to  the  cosmetical  repairs  of  the 
higher  parts  of  the  face,  particularly  the  eyebrows,  eye- 
lids and  orbital  cavity.  I  have  the  intention  to  revise 
the  improvements  made  in  that  part  of  surgery  which 
interests  oculists,  and  to  expose  to  you  the  researches 
that  seem  to  be  necessary  for  the  perfection  of  our 
technique. 

You  have  given  me  tlie  honour  of  delivering  the 
Bowman  Lecture.  It  was  above  all  to  France — to  French 
ophthalmology — that  you  had  the  delicate  thought  of 
showing  your  friendship. 

Allow  me,  first  of  all,  to  express  in  the  name  of  my 
country  and  in  the  name  of  French  ophthalmologists  all 
our  gratefulness. 

Have  you  ever  asked  yourself  why  our  wounded  men 
place  so  much  importance  on  the  repairs  of  their  mutila- 
tions ?  When  mutilation  brings  about  grave  functional 
disturbances,  as  is  the  case  in  wounds  of  the  u{)per  and 
lower  maxilliTD,  there  is  a  necossitv  for  surtjfical  inter- 
vention  ;  but  when  there  is  a  mutilation  of  the  palpebral, 
orbital  or   eyebrow  region,  and   the   eyeball  is   gone,  the 
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only  reason  for  an  operation  is  the  patient's  uneasiness 
with  regard  to  facial  a3sthetics. 

Let  us  ask  the  patient  and  try  to  know  why  he  desires 
art  to  restore  what  the  war  has  destroyed.  We  will  soon 
learn  what  troubles  him  the  most.  It  is  the  fact  of  being 
conspicuous.  "  I  should  be  happy/'  writes  a  captain 
who  had  a  mutilation  on  the  lower  lid,  '^  if  I  could  get 
along  without  being  stared  at.''  One  man  interrogates 
another  by  looking  him  sk-aight  in  the  face.  Must  we 
not  consider  as  an  instinctive  habit  that  which  leads  us 
to  attach  so  much  interest  to  the  disposition  of  the 
features  ?  The  principal  role  of  the  face  in  the  expression 
of  emotions,  as  your  great  observer  Darwin  so  marvellously 
put  into  evidence,  is  doubtless  one  of  the  reasons  of  this 
habit.  It  is,  therefore,  to  escape  the  instinctive  curiosity 
of  the  crowd  (but  it  is  also  sometimes  for  sentimental 
motives)  that  the  patient  will  ask  for  your  help.  He 
fears  that  the  alteration  of  his  features  might  bring 
about  a  change  in  affection  or  be  an  obstacle  to  fresh 
conquests. 

Though  we  attach  more  or  less  importance  to  these 
considerations,  our  medical  duty  obliges  us  to  bring  into 
these  facial  repairs  a  preoccupation  with  regard  to 
aesthetics.  All  our  efforts  must  be  directed  to  recon- 
stituting as  far  as  possible  facial  symmetry — symmetr}^ 
of  features  on  the  one  hand  and  synnnetry  of  movement 
on  tlie  other. 

With  regard  to  the  symmetry  of  features  our  ability 
lu  reconstruct  is,  so  to  speak, '^unlimited  ;  regarding  the 
symmetry  of  movement  our  re])airing  power  is,  on  the 
contrai'v,  rather  valueless  ;  and  our  constant  preoccupa- 
tion must  be,  not  to  add  to  the  motor  troubles  created  by 
traumatism,  but  to  respect  as  fai-  as  possible  all  tissues 
susceptible  t(j  animating  the  reconstituted  parts  of  the  face. 
Kach  time  choice  is  j)ossiljk'  you  should  avoid  taking  away 
the  muscular  and  cutaneous  ll;ip  in  the  regions  which 
constitute  the  ])assages  of  motor  ucincs. 

II    the  processes   ol     r('p;iiring   the    fiicc  liavc  inii'le  such 


FJOWMAN    LECTURE.  7 

groat  progress  during  tlie  last  years,  it  is  not  because  new 
metliods  have  been  invented.  Some  metliods  of  grafting 
are  very  old  ;  others,  such  as  tlie  dermo-epidermic  grafting, 
are  at  least  fifty  years  old.  It  is  to  the  progress  of 
surgical  technique  (aseptic  technique  particularly)  that 
we  owe,  so  to  speak,  the  almost  regular  success  of  our 
interventions.  The  application  in  the  surgery  of  repairs 
of  the  process  of  bacteriological  sterilisation  has  had  in 
these  operations,  even  more  than  in  any  other  branch  of 
surgery,  considerable  effects.  It  is  easy  to  understand 
that  grafted  flaps  which  for  some  days  are  in  a  condition 
of  reduced  vitality  offer  to  infection  a  more  feeble  resist- 
ance. Thus,  if  one  pyogenic  microbe — streptococcus, 
staphylococcus,  etc. — develops  in  the  serosity  which 
separates  the  graft  from  the  raw  surface,  there  will 
be  great  risk  of  the  infectious  agent  invading  the  grafted 
tissues.  If  the  infection,  instead  of  being  circumscribed 
to  the  raw  surface,  extends  itself  to  the  neighbouring 
cutaneous  regions  or  to  the  cellulose-adipose  or  muscular 
tissues,  the  consequence  will  be  more  serious  in  the  sense 
that  a  shrinking  scar  will  follow  the  infectious  necrosis. 
The  ungraceful  effect  of  this  new  scar  will  be  added  to 
the  pre-existing  one  and  will  make  new  plastic  repairs  more 
complicated. 

The  first  necessity  for  the  operator  who  desires  to 
undertake  plastic  repairs  is  for  him  to  become  master  of 
aseptic  surgical  technique  and  to  take  shelter  from  all 
kinds  of  contamination  in  the  course  of  the  operation.  I 
must  not  delay  in  describing  the  process  of  sterilisation  of 
the  instruments  and  of  the  liquids  and  dressings.  Dry 
heat  (requisite  temperature  between  160°  and  170°  C.)  is 
the  most  practical  means  of  making  our  metallic  instru- 
ments aseptic.  Steam  under  pressure  at  a  temperature  of 
120°  C.  will  assure  for  us  complete  sterilisation  of  liquids 
and  dressings. 

With  his  sterilised  rubber  gloves,  his  gauze  mask  to 
avoid  salivary  projections,  the  operator  has  only  to  fear 
one  possible  source  of  infection — that  Avhicli  comes  from 
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tlie  patient  himself^  especially  from  the  cutaneous  surface 
of  the  parts  where  the  grafting  is  to  be  performed;  I 
must  add  (and  this  is  one  of  the  sources  to  be  feared  the 
most)  the  surfaces  of  the  mucous  membrane  around  the 
regions  where  the  grafting  is  to  be  done. 

With  regard  to  the  cutaneous  surfaces^  disinfection  by 
the  use  of  sterilised  soap  and  tincture  of  iodine  gives 
sufficient  results — I  will  not  say  absolute  results.  I  have 
assured  myself  that  the  repeated  application  of  tincture  of 
iodine  does  not  modify  the  vitality  of  dermo-epidermic 
flaps,  even  very  thin  ones,  but  I  have  found  that  in 
placing  such  disinfected  dermo-epidermic  flaps  upon 
appropriate  tubes  of  culture,  after  several  days  in  the 
incubator  some  microbic  colonies  always  develop.  It  has 
been  a  question  of  colonies  generally  constituted  by  sapro- 
phytic microbes — the  Coccus  epidermitis  or  the  club- 
bacillus — which  one  can  nearly  always  bring  into  evidence 
in  the  most  aseptically  created  wound  of  the  cutaneous 
surface.  It  seems  certain  that  in  the  sheaths  of  hair- 
follicles  there  can  exist  some  saprophytic  microbes  which 
our  disinfecting  solutions  are  not  able  to  reach  completely. 
What  compels  me  to  admit  the  legitimacy  of  this  concep- 
tion is,  that  I  have  observed  on  one  or  two  occasions  in 
the  grafting  of  hairy  flaps  for  the  repairs  of  eyebrows, 
that  the  flap  seemed  at  first  to  retain  a  certain  vitality, 
but  after  a  few  days  small  centres  of  suppurating  follicu- 
litis could  be  seen.  The  circumscribed  suppuration  might 
thus  spread  to  a  more  or  less  important  part  of  the  flap. 

As  I  will  show  you  presently,  the  grafting  of  hair- 
follicles  constitutes  a  very  interesting  practice,  and  I  am 
therefore  convinced  that  it  will  be  necessary  to  pursue 
I'esearches  in  order  to  obtain  a  more  perfect  and  thorough 
disinfection  of  cutaneous  covering. 

J  havt'  indicated  the  source  of  infection  coming  from 
the  surrounding  mucous  membrane  ;  those  which  concern 
us  particularly  are  the  ocular  and  the  lacrymal  nmcous 
membranes,  which  can  create  an  obstacle  to  an  aseptic 
nhistic  op(!ratiou.      li    tlio  conjunctival  mucous  membrane 
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is  alone  at  stake  we  usually  succeed  easily,  with  physio- 
logical salt  solutions,  with  instillations  of  zinc  sulphate  or 
silver  nitrate,  in  obtaining  a  satisfactory  state  of  the  mucous 
membrane.  It  sometimes  requires  several  days  or  weeks, 
but  it  is  of  such  great  importance  that  you  cannot  avoid 
devoting  the  necessary  time  to  the  ])reparatory  treat- 
ment. 

Much  more  than  the  conjunctival  nmcous  membrane, 
the  lacrymal  mucous  memljrane  can  create  danger  of 
infection.  It  is  not  rare  in  orbito-nasal  mutilations  that  the 
lacrymal  ducts,  particularly  the  bony  part,  are  damaged. 
I  have  shown  in  one  of  my  papers,  in  collaboration  with 
Dr.  Desaignes,  the  frequency  of  these  traumatic  lesions 
in  the  wounded,  and  also  how  frequently,  at  a  given 
moment,  infection  of  the  mucous  membrane  above  the 
stricture  appears.  It  is  through  having  neglected  the 
exploration  of  the  tear-passages,  having  operated  when 
latent  dacryocystitis  existed,  that  many  attempts  at  auto- 
plastic repairs  have  failed.  In  such  cases,  the  first  part 
of  the  intervention  must  consist  of  suppressing  the  source 
of  infection  :  the  extirpation  of  the  lacrymal  sac  and  of  its 
diverticula  will  alone  be  really  efficacious  ;  you  must  not 
forget  to  excise  completely  the  lacrymal  canaliculi. 
When  the  ocular  nmcous  surface  has  been  cleansed  in  this 
manner,  the  autoplastic  operation  may  be  executed  without 
danger  of  infection.  It  will  nevertheless  be  prudent 
during  the  operation  to  avoid  the  flow  of  lacrymo-conjunc- 
tival  secretion  upon  the  grafting  or  upon  the  o])en  wound. 
An  assistant,  aware  of  this  danger,  will  avoid  it  by 
absorbing  the  ocular  liquid  with  cotton  wool. 

These  are  obviously  small  details,  but  if  I  insist  u|)on 
them  it  is  because  they  play  an  important  role  in  the 
perfection  of  the  results  to  be  obtained. 

After  these  general  indications,  1  hasten  to  get  to  the 
principal  part  of  my  subject,  and  to  study  successively  the 
repairs  of  the  eyebrows,  of  tlu»  eyelids,  and  of  the  cavity 
which  is  to  receive  the  artificial  eve. 
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Repairs  of  the  Eyebrows. 

It  is  principally  after  extensive  burns  of  the  face  that 
we  observe  the  alopecia  scar  on  one  or  both  eyebrows. 
These  burns  are  caused  by  the  explosion  of  powder,  by 

Fig.  1. 


Eyobrow  autoplasty.  1.  Aiitoplasty  with  pedicled  flap  taken  by 
division  of  the  nunaininijj  eyebrow.  2.  Aulophisty  with  pedicled 
flap  taken  from  the  temple,  '.i,  4.  Autoplasty  without  pedicle. 
Ky«*brow  incision.     Flaps  taken  from  the  occipital  rejipion. 

foiM])iistic)ii  of  teases,  by  caustic  li(jiiids,  or  more  seldom 
bv  mutilation  of  the  eyebrows  following  wounds  by  shells 
oi-  bullets. 

W'licii  only  one  eyebrow  is  destroyed,  and  the  other  is 
thick  niougli,  it  is  always  easy  to  detach  half  its  breadth 
leaving    a    nasal   pedicle,  llicn   to   fix   the   isolated    fhip    in 
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an  incision  made  syininotrically  on  a  level  with  the  upper 
margin  of  tl»e  orbit.  To  avoid  too  pronounced  a  Ijend  of 
the  pedicle,  we  nnist  take  care  to  curve  tlie  incisions  at 
the  basis  of  the  nose.  We  have  always  seen  in  these 
conditions  rapid  success  of  the  grafting  and  a  very  satis- 
factory aesthetic  result. 

Grafting  by  the  displacing  of  a  pedicled  flap  can  also 
be  executed  by  cutting  the  hairy  flap  in  the  temporal 
region.  It  is,  of  course,  essential  that  this  region  and 
the  neighbouring  parts  be  not  injured  by  the  burns. 

These  processes  of  gi-af  ting  by  displacing  hairy  pedicled 
flaps  are  simple  in  their  execution  and  do  not  carry  with 
them  any  special  observations.  It  is  not  the  same  with 
the  kind  of  grafting  which  is  indicated  in  the  case  where 
both  eyebrows  are  destroyed  and  where  the  hairy  regions 
of  the  neighbourhood  are  affected  by  the  burns.  It  is 
then  to  the  grafting  of  non-pedicled  hairy  flaps  to  which 
we  must  have  recourse,  and  this  kind  of  grafting,  which  is 
infinitely  less  sure  in  its  results,  allows  us  to  make,  on  the 
contrary,  very  interesting  observations,  on  which  I  must 
dwell  at  greater  length. 

I  have  had  recourse  to  it  in  several  cases,  and  this  is  how 
I  proceeded  :  The  surface  corresponding  to  the  eyebrow 
being  rendered  aseptic,  I  practised  two  arched  incisions, 
including  the  skin  and  the  subcutaneous  tissue.  Then, 
liaving  shaved  and  disinfected  the  occipital  region,  I  cut 
two  long,  thin  flaps,  the  de})th  of  which  must  be  such  as 
to  exceed  clearly  the  bulbs  of  the  hair- follicles.  You  can 
also  detach  the  flaps  in  other  regions  of  the  scalp,  but  it 
is  easier  to  get  symmetrical  ones  in  the  occipital  region, 
especially  if  they  are  taken  from  the  median  line.  These 
flaps  are  then  placed  in  the  incisions  and  fixed  by  several 
mattress  sutures.  The  after-effects  of  the  operation  are 
very  simple  if  the  graft  has  taken,  but  this,  however,  is 
not  always  the  case,  l^eside  perfect  grafts,  we  have  seen 
total  or  partial  necrosis.  This  necrosis  has  no  other  con- 
se(iuence  than  that  of  rendering  the  operation  useless.  I 
have  succeeded  in  grafting  on  an  aerial  observer,  who  had 
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been  seriously  burnt  by  the  explosion  of  his  balloon,  flaps 
4  cm.  in  length  by  1  cm.  in  breadth.  In  other  cases, 
although  the  operations  were  executed  in  apparently 
identical  conditions,  a  few  hair-follicles  have  alone  survived 
the  necrosis  of  the  grafted  parts.  To  avoid  necrosis  you 
can  graft  narrower  flaps,  corresponding  to  not  more  than 
two  or  three  rows  of  hairs,  the  direction  of  which  will 
have  been  taken  into  consideration.  The  direction  of 
hair-follicles  is  not  everywhere  perpendicular  to  the 
cutaneous  surface,  and  the  success  will  not  be  complete 
if  the  hair-follicles  are  partially  destroyed. 

As  an  experiment,  we  have  tried  to  graft  isolated 
follicles.  The  success  of  the  grafting  was  almost  certain, 
so  that  one  could  foresee  the  reconstitution  of  the  eye- 
brow by  a  series  of  isolated  grafts  of  follicles  detached  by 
the  use  of  a  Bowman  trephine.  The  only  drawback  to 
this  process  is  that  it  demands  much  time  and  patience. 

1  nevertheless  think  it  my  duty  to  bring  it  to  your  notice 
for  cases  where  alopecia  is  partial  and  where  the  sliding 
of  hairy  flaps  would  be  disfiguring. 

When  the  non-pedicled  graft  keeps  its  vitality,  it  is 
interesting  to  follow  the  evolution  of  phenomena  which 
occur  in  the  hair.  It  will  be  seen  at  first  to  lengthen  a 
little.  If  the  skin  has  been  shaved  you  will  notice,  a 
fortnight  or  three  weeks  later,  that  the   hair   has   grown 

2  or  3  nun.,  but  soon  (generally  about  the  fourth  week) 
the  hair  falls  out ;  the  grafted  skin  looks  bald,  and 
it  is  then  feared  that  the  sought-for  result  will  not  be 
obtained.  What  you  will  observe  later  on  will  contradict 
tliis  ])rediction  :  if  you  wait  another  month  you  will 
actually  witness  a  growth  of  real  hair.  This  is  a  very 
interesting  statement,  since  it  indicates  that  you  have 
i-oally  been  successful  in  the  transphintation  of  so  com- 
plicated and  (lelicate  an  (ji'gnn  ;is  tlie  hair-follicle. 

One  ol  tlie  ])atiunts  on  whom  I  operated  is  obliged, 
when  he  goe.s  to  his  barber,  to  have  his  eyebrows  cut  at 
tlie  same  time  as  his  liair. 

In    a    similar    instjincc     I    have    sometimes    undei-taken 
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l)air-<,^raftiiig  on  tho  margin  of"  tlic  lids,  in  (jrder  to 
reconstitute  tlio  lino  of  tlie  eyelashes.  Tliis  operation  is 
more  delicate,  and  the  graft  must  be  thin  enough  to  be 
fixed  in  an  interniarginal  incision. 

This  operation  has  been  performed  to  complete  the 
result  of  repairs  to  the  cavity  for  total  symblepharon. 

Lid  Repairs. 

Any  kind  of  cutaneous  destruction  which  is  rather 
extensive  and  on  a  level  witli  the  lids  is  followed  by  a 
very  apparent  modification  of  the  palpebral  fissure,  so 
that  either  the  margin  of  the  lid  becomes  irregular  or  the 
everted  mucous  membrane  draws  the  attention  by  the 
modification  of  its  colour.  These  alterations  will  be  more 
conspicuous  if  the  mutilation  affects  at  the  same  time  the 
skin  and  the  subjacent  tissues — muscles,  tarsus,  etc. 

As  it  is  upon  tiie  appearance  more  or  less  regular  and 
symmetrical  of  the  palpebral  fissure  that  the  aesthetics  of 
the  lid  depend,  it  is,  above  all,  the  ultimate  appearance 
of  the  fissure  that  must  be  considered.  Therefore,  the 
first  act  in  all  repairs  of  the  lid  will  consist  in  bringing 
together  the  margins  of  the  two  lids  after  having  freshened 
the  mucous  margins  in  the  usual  way.  This  blepharor- 
raphy  will  be  partial  or  total,  according  to  the  extent  of 
the  lid  repairs,  but  that  which  is  important  to  know  is 
that  the  union  of  the  lids  must  be  maintained,  in  most 
cases,  for  two  or  three  months,  if  one  wishes  to  avoid  any 
new  deviation  of  the  margin. 

So  as  to  be  able  to  bring  the  margins  of  the  lid 
together  it  will  be  nearly  always  necessary  to  make,  first 
of  all,  cutaneous  incisions  so  as  to  liberate  the  parts. 
These  horizontal  incisions  will  be  parallel  with  the  free 
margin  and  situated  8  mm.  from  the  line  of  the  eyelashes, 
if  these  still  exist,  or  from  the  futuie  margin  if  the 
alopecia  of  the  eyelashes  is  complete.  The  skin  and 
subcutaneous  tissue  will  be  incised,  leaving  the  orbicular 
fibres  if  the  muscle  has  not  been  destroyed.  The  libera- 
tion of  the  skin  will   be  made  on  the  side  of  the  cheek  or 
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on  the  side  of  the  eyebrow  as  far  as  possible,  in  order  to 
be  able  to  take  into  account  the  loss  of  substance  which 
must  be  replaced  by  grafting.  It  is  not  until  after  the 
ground  has  been  prepared  that  the  flap  will  be  cut. 

For  the  taking  off  of  the  flap  you  have  the  choice  of 

Fig.  2. 


PalpeV)r}il  uutoplasty  with  pediclod  flap  taken  from  the  temple 
or  the;  forehead.  1.  Autoplasty  of  the  lower  lid.  Cut  of  th«i 
flap.  2.  Tlu'  flap  in  its  place,  '.i.  Autoplasty  of  the  lower  lid 
with  flap  tiik^'n  from  the  foreh(!ad.  1.  Antoi)lasty  of  the  upper 
lid  with  flap  taken  from  tlie  forehead.     The  flap  in  its  place. 

three  processes,  but  I  must  add  that  the  choice  depends 
on  tlio  conditions  in  which  you  intervene  and  on  (he  result 
you  wisli  to  obtain.  It  is  of  the  greatest  importance  to 
know  what  ran  1)C  asked  from  each  of  tliem  : 

(a)    \j{it  us  oxjiminc^  the  simplest,  the  one  tliat  oifers  the 
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best  chance  of  success,  iukI  which  you  must  have  recourse 
to  when  the  skin  of  tlie  forehead  or  of  the  temple  presents 
relative  integrity.  It  consists  of  detaching  a  pedicled 
riaj)  from  the  median  forehead,  or  from  the  temple,  by 
placing  the  pedicle  on  the  basis  of  the  nose  or  in  tlie 
zygomatic  region.  Exceptionally,  as  was  indicated  by 
Snydacker,  the  grafting  flap  may  be  taken  from  the 
cervical  region  (Fig.  3,  No.  1,  p.  21). 

The  advantage  of  pedicled  flaps  lies  in  their  good  vitality, 
which  has  the  effect  of  making  them  more  resistant 
to  infection.  VV^e  have,  however,  said  that  for  an  aseptic 
operation  this  advantage  hardly  enters  into  consideration. 
But  there  is  another  advantage  :  such  Haps  do  not  shrinU 
with  time.  Their  only  drawback  is  that  they  leave  in 
the  neighbourhood  of  the  eye  a  linear  scar.  But  this,  it 
is  true,  becomes  less  and  less  cons})icuous  as  time  goes  on, 
and  if  from  the  very  first  the  necessary  precautions  are 
taken,  these  scars  are  scarcely  to  be  seen. 

The  cutaneous  incision  must  be  as  neat  as  possible. 
The  htcmostasis  must  be  done  with  great  care.  In  the 
joining  of  the  edges  of  the  wound  where  the  flap  has  been 
taken  off  as  well  as  the  flap  itself,  one  must  pay  attention 
that  the  edges  are  brought  in  good  apposition.  For  this, 
some  mattress  sutures  interposed  between  ordinary  sutures 
are  very  useful.  The  sutures  will  be  suppressed  as  soon 
as  possible — two  to  four  days  after  the  operation.  In 
these  conditions  you  will  obtain  very  slight  scars. 

(h)  The  second  process  to  which  you  can  have  recourse 
offers  almost  as  much  security  for  immediate  grafting,  but 
you  must  take  into  consideration  a  considerable  retraction 
which  will  continue  for  some  months.  It  is  the  process  of 
dermo-epidermic  grafting  without  pedicle,  the  application 
of  which  we  shall  also  find  when  we  examine  the  process 
of  cavity  repairs. 

You  must  choose  the  pieces  for  grafting  from  non- 
hairy  regions ;  the  one  we  prefer  is  the  internal  face  of 
the  arm,  because  it  renders  the  dressing  more  easy.  This 
region  is  made  aseptic   with  soap   and  tincture  of  iodine 
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and  insensibilised  by  subcutaneous  injections  of  novocaine. 
The  skin  is  stretched  flat  by  an  assistant  and  the  surgeon 
cuts  a  thin  flap,  the  length  and  breadth  of  which  may 
exceed  the  surface  to  be  covered.  For  this  I  use  a  very 
large  razor  with  flexible  blade,  made  according  to  the 
indications  of  Dr.  Magitot.  As  the  flap  is  very  thin  it 
rolls  up  a  little  on  the  razor,  but  it  is  not  difficult  to  lay 
it  flat  on  the  blade  with  forceps.  It  suffices,  then,  to  make 
it  slide  as  far  as  the  surface  where  it  is  to  be  grafted. 
As  the  grafted  tissue  is  only  a  dermo-epidermic  covering 
we  must  not  expect  from  this  process  the  reconstitution  of 
the  framework  of  the  lid.  If  the  first  lesion  which 
renders  grafting  necessary  is  a  burn,  limited  to  the  super- 
ficial tissues,  this  process  will  be  even  more  indicated, 
owing  to  the  fact  that  the  neighbouring  regions  will  have 
been  frequently  modified  by  the  same  accident,  thus 
rendering  the  use  of  pedicled  flaps  as  described  at  first 
impossible. 

(c)  I  come  now  to  the  third  process,  which  consists  of 
cutting  not  only  the  epidermic  and  superficial  layer  of 
the  derm,  but  also  the  conjunctival  tissue  of  the  derm  as 
deep  as  the  adipose  tissue.  It  is,  with  the  exception  of 
being  without  hair-follicles,  the  process  which  we  have 
indicated  for  the  operation  of  the  eyebrows.  The  same 
observations  are  applicable  here  :  the  survival  of  the 
grafting  is  not  certain.  I  have  nevertheless  obtained  good 
results  on  several  occasions.  Besides,  there  is  an  important 
element  to  which  you  must  pay  great  attention  :  the 
retraction  of  the  grafted  flap  will  be  so  great  that  if  you 
graft  'i  cm.,  1  cm,  only  will  definitely  remain.  For 
these  reasons  of  insecurity  and  secondary  modifications 
I  jiJM  of  opinion  that  this  process  must  be  used  only 
exceptionally.  To  take  off  the  required  flap  you  can  use 
tlie  large  razor,  but  the  blade  iriiist  reach,  at  least  in  the 
centre,  the  deepest  part  of  the  skin  ;  you  may  also  dissect 
the  flap  after  an  incision  witli  the  bistoury. 

In  successful  cases  the  graftc^d  part  will  constitute  a 
ratlier  solid  frame  for  the  lid. 
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It  is  possible  that  improvements  can  be  made  so  as  to 
obtain  tlie  survival  of  the  graft,  as  I  put  forward  in  the 
grafting  of  the  eyebrows.  If  the  application  of  thorough 
asepsis  prevents  surely  the  infection  of  the  graft,  the  only 
cause  of  necrosis  would  seem  to  be  the  lack  of  oxygen. 
As  liistological  study  has  shown,  the  conditions  of  re- 
establishment  of  the  circulation  between  the  non-pedicled 
flap  and  the  surface  on  which  it  is  grafted  are  rather  rapid. 
It  does  not  take  more  than  a  few  days.  Would  it  not  be 
possible  to  maintain  the  vitality  of  the  flap  by  injecting 
oxygen  itself  or  a  substance  which  would  liberate  oxygen 
slowly  ?  This  is  a  point  to  which  I  draw  your  attention, 
and  which  new  researches  will  perhaps  permit  us  to 
elucidate. 

This  leads  me  to  consider  the  histological  process  which 
you  observe  in  normal  conditions  of  grafting  dermo- 
epidermic  flaps.  These  processes  have  already  been  the 
object  of  experiments,  but  it  seems  to  me  nevertheless 
useful  to  take  them  up  again,  seeing  that,  contrary  to 
what  was  formerly  done  when  the  dermo-epidermic  flap 
was  applied  upon  a  granulation  tissue,  it  is  on  a  normal 
tissue  freshened  that  we  perform  our  grafting. 

I  have  had  the  opportunity  on  several  occasions  to 
take  off  small  flaps  on  the  borders  of  the  grafting.  This 
allows  me  to  show  you  some  histological  cuts  : 

Here  is,  first  of  all,  the  section  perpendicular  to  its 
surface  of  a  dermo-epidermic  flap  taken  off  the  internal 
part  of  the  arm.  The  flap  designed  is  the  same  as  that 
which  served  to  make  the  grafts  which  we  studied  just 
now.  You  can  see  that  in  spite  of  its  thinness  this  flap 
includes  not  only  the  epidermis  but  also  an  important 
part  of  superficial  layers  of  the  derm.  We  shall  have  in 
the  grafting  not  only  the  avascular  parts  of  teguments  — 
epithelium  of  Malpighi  and  superficial  cells — but  also  the 
avascular  part  of  the  derm  which  includes  the  papillary 
vessels  (PI.  I,  fig.  1). 

On  the  second  figure  you  will  recognise  a  similar  flap 
which  has  been  grafted  forty-eight   hours.      A  thin    layer 
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of  red  globules  witli  some  filaments  of  fibrin  establishes  the 
depth  limits  of  the  graft.  This  latter  only  differs  from 
the  former  by  superficial  modifications  of  the  epidermis. 
On  the  level  of  the  point  where  the  epithelium  of  the 
grafted  flap  comes  into  contact  with  the  normal  epithelium 
of  the  skin  the  fusion  is  already  so  complete  that  no 
separation  can  be  detected.  The  superficial  modifications 
of  the  graft  interest  the  horned  cells,  the  elimination  of 
which  is  more  rapid  than  in  normal  conditions.  This 
modification  is  manifested  macroscopically  by  a  true  ex- 
foliation of  the  graft,  from  which  large  scales  may  be 
removed  (PI.  I,  fig.  2). 

At  this  stage  of  grafting  the  adherence  to  the  deep 
tissue  is  still  very  precarious,  and  if  the  dressing  has  to 
be  changed  it  is  necessary  to  avoid  all  traction  on  the 
grafted  flap.  It  is  often  indispensable  to  change  the 
dressing  because  the  lacrymal  secretion  in  the  neighbour- 
hood of  the  grafting  causes  a  certain  degree  of  maceration 
of  tissues.  Therefore,  many  attempts  have  been  made  to 
find  a  means  of  avoiding  the  sticking  of  the  flap  to  the 
dressings.  A  considerable  improvement  has  been  made 
in  this  respect  by  Aug.  Lumiere's  invention  known  as 
'^  greasy  tulle."  It  is  a  kind  of  cellular  tissue  with  mesh 
of  one  to  two  millimetres  impregnated  with  a  mixture  of 
castor-oil  and  wax  and  sterilised  at  high  pressure.  Owing 
to  impregnation  with  oil  the  tulle  does  not  stick  to  the 
flap,  and  besides,  the  mesh  of  the  tissue  allows  of  the 
passage  of  serosity  in  the  cotton  dressing.  This  dressing 
may  be  changed  without  risking  the  detachment  of  the 
flap.  A  uniform  layer  of  sterilised  paraffin,  which  we 
used  formerly,  had  the  drawback  of  retaining  liquids  and 
increasing  maceration.  Our  results  have  been  consider- 
ably improved  by  the  application  of  greasy  tulle. 

Let  us  go  back  to  the  histological  phenomena  which 
occurred  on  the  level  of  the  graft.  During  the  first 
forty-eight  lioui-s  you  will  not  find  any  normal  red 
globules  in  the  vessels  of  the  graft.  You  will,  of  course, 
fitifl  some   in    the  conjunctival    interstices  at   the  depth  of 


PLATE     I. 

Illustrates  Dr.  V.  Morax's  paper  on  Plastic  Operations  on 
the  Orbital  Reijfiou,  including  Restoration  of  the  Eyebrows, 
Eyelids  and  Orbital  Cavity  (p.  5). 

Fig.  1. — Histoloo'ical  cut  of  dermo-epideriiiic  flap  taken  from  the  arm 
for  the  grafting  of  the  lid  or  of  tlie  cavity  (  x  200).  Es.  Superficial 
epithelial  horned  cells.  E.  Median  epithelial  cells.  EM.  Malpig-hi 
epithelium.     D.  Derm. 

Fig.  2.  —  Histological  cut  of  dermo-epidermic  grafting  twenty-four 
hours  after  grafting  in  the  orbital  region  (  x  30).  En.  Limit  of  the 
dermo-epidermic  graft  with  fusion  of  the  epithelial  layers.  H.  Layer  of 
red  globules  and  filirin  between  the  dermo-epidermic  graft  and  the  raw 
surface.  Eg.  Epithelial  layer  of  the  dermo-epidermic  graft.  G.  Dermic 
part  of  the  graft.     -S'.  Superficial  cells  forming  scales. 
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Illustrates  Dr.  V.  Morax"s  paper  on  Plastic  Operations  on 
the  Orbital  Eegion,  including  Eestoration  of  the  Evebrows, 
Eyelids  and  Orbital  Cavity  (p.  5). 

Fig.  8. — Histological  cut  of  dorino-epidermic  g-i"iftiiii^  ten  days  after 
grafting  (  x  20).  En.  Epithelial  layer  in  normal  state.  Fn.  Normal 
papillae.  Eg.  Thinned  epithelial  layer  of  the  graft.  Pg.  Flattened 
papillae  of  the  graft.  I'eg.  Grafted  dermic  tissue.  S.  Superficial  cells 
forming  scales. 

Fig.  4. — Histological  cut  of  dermo  epidermic  grafting  eleven  days 
after  grafting  (  x  80).  L.  Limit  of  normal  and  grafted  tissue.  En. 
Epitlielial  layer  in  normal  state.  Eg.  Epithelial  layer  of  the  graft. 
Dg.  Grafted  dermic  tissue.     /.  Cellular  infiltration. 
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tlie  flap.  These  are  the  remains  of  the  initial  haemorrhage. 
The  signs  of  the  re-establishment — at  least  partial — of  the 
circulation  in  the  gr.ifting  appears  clearly  only  fi-om  the 
third  or  fourth  day.  Fr(jni  the  grafted  surface  small 
prolongations  of  capillary  vessels  leave  to  join  the  vessels 
of  the  graft.  If  \  ou  lift  the  flap  in  chaTiging  the  dressing 
you  will  sever  this  new  circulation  and  delay  by  several 
days  the  consolidation  of  the  grafting. 

From  the  third  day  the  underlying  tissue  and  tlie 
grafted  tissue  are  invaded  by  a  more  or  less  considerable 
number  of  polynuclear  leucocytes.  This  infiltration, 
which  occurs  even  when  there  is  no  infectious  complica- 
tion, is  evidently  much  less  important  in  the  latter  case. 

Here  are  some  figures  corresponding  to  a  later  period 
of  the  grafting — ten  or  eleven  days  after.  A  careful 
examination  is  necessary  for  the  recognition  of  the  grafted 
part.  Its  depth  limit  no  longer  differs  from  the  con- 
junctival tissue  of  the  derm  (PI.  II,  fig.  3). 

That  which  allows  us  to  recognise  the  graft  is  first  a 
flattening  of  the  papillae  and  on  the  other  hand  a  thinning 
of  the  epithelial  layer,  which  at  certain  places  may  be 
reduced  to  two  or  three  superposed  cells.  We  still  see 
the  layers  of  superficial  cells  forming  extensive  scales. 
The  leucocytic  infiltration  does  not  differ  from  the  one 
which  exists  in  non-traumaticised  tissue  (PI.  II,  fig.  4). 

We  see,  therefore,  that  the  ])rocess  of  repair  of  the 
dermo-epidermic  graft  is  most  simple  and  rapid,  and  if 
we  had  not  to  pay  attention  to  the  framework  of  the 
subjacent  tissue  it  would  constitute  the  ideal  process  of 
autoplastic  repairs.  I  would  add  further  (but  this  observa- 
tion results,  not  from  histological  study,  but  from  the 
macroscopical  aspect)  that  no  other  process  of  grafting 
approaches  so  near  to  the  coloration  of  surrounding  tissues. 

I  should  not  like  to  finish  the  study  of  these  dermo- 
epidermic  graftings  without  mentioning  the  names  of 
those  eminent  practitioners  who  introduced  them.  The 
name  of  Jacques  Reverdin,  of  Geneva,  nmst  always  remain 
associated    with    this    method.      It    was    in    Paris,   on   the 
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eve  of  the  preceding  war  in  1869,  that  he  made  his  first 
experiments.  It  is  to  my  knowledge  that  the  size  of  his 
flap  was  mnch  smaller  than  the  one  we  use  to-day,  and 
that  it  is — thanks  to  the  work  of  Oilier  and  Thiersch — 
that  we  have,  little  by  little,  substituted  flaps  of  several 
square  centimetres  for  those  of  square  millimetres  ;  but 
what  Reverdin  could  not  accomplish  with  the  surgical 
technique  of  1870  became  easy  ten  years  later. 

Repairs  of  the  Orbital  Cavity. 

We  have  rather  frequently  seen  during  the  war  orbital 
and  lid  wounds  accompanied  by  partial  or  total  destruc- 
tion of  the  eyeball  and  its  mucous  membrane.  These 
deep  mutilations  are  followed  by  a  shrinking  scar  of  the 
orbit  and  a  more  or  less  complete  adherence  of  the  lid 
teguments  to  the  orbital  tissue.  These  lesions  described 
under  the  name  of  partial  or  total  symblepharon  have,  in 
addition  to  the  scar  of  mutilation  they  provoke,  the  grave 
inconvenience  of  rendering  the  wearing  of  an  artificial 
eye  impossible.  It  has  happened,  no  doubt,  that  symble- 
pharon was  the  consequence  of  the  enucleation  performed 
by  a  surgeon  who  did  not  know  of  the  importance  of 
conserving  every  fragment  of  the  mucous  membrane,  but 
you  have  surely  seen  those  extensive  destructions  caused 
by  a  bullet  or  a  shell  splinter,  dragging  with  it  bony 
fragments  from  the  orbit.  If  infectious  necrotic  lesions 
followed  (as  was  too  often  the  case  with  wounded  men 
whose  evacuation  was  delayed  by  imperative  circum- 
stances), the  shrinking  modifications  of  the  orbital  cavity 
made  the  surgeon's  task  more  complicated. 

Whatever  may  bo  the  nature  of  the  orbital  mutilation, 
the  rules  which  j)ertain  to  the  partial  or  total  restoration 
are  similar  to  those  whicli  are  indicated  for  all  skin 
restoration. 

Y(Mi  must  wait  till  the  process  of  tlie  scar  formation  is 
consolidated  and  till  the  remains  of  the  conjunctival  or 
the    lacrymal    rniiroiis   membrane   no    longer  present   signs 
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of  infection.       Lastly,  you    will    eudoavour  to  replace    the 
destroyed  tissue   by   <rr{ifted   tissue. 

On  accouiit  of  the  difliculty  of  <rrdh\\\ij;  a  distant 
mucous  inenibrane,  you  will  nearly  always  have  recourse 
to  cutaneous  pedicled  Haps  taken  from  the  neighbourhood 

Fkj.  :i. 


1.  Auto|)l;isty  of  the  lower  litl  with  ])e(lic-hMl  cervical  flap 
(Snydacker  techiii(iiie).  2.  Autoplasty  of  the  cavity  with 
flap  taken  from  the  temple,  '.i.  The  flap  put  into  its  i)Iace 
throu<rh  a  funnel.  4.  Autoplasty  of  the  cavity  with  pedicled 
Hap  taken  from  the  upper  lid  and  fixed  in  its  place  after  section 
of  the  e.\ternal  commissure. 

if  it  is  a  (piestion  of  partial  syiid)lepharcn,  or  to  di'rmo- 
epidermic  grafting  without  pedicle  if  the  synd)lepharon  is 
total  and  the  grafting  extensive. 

Let  us  suppose  a  case   where  tlie  retracted  scar  or  tlie 
loss  of  substance  involves  the  posterior  part  of  the  cavity, 
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the  mucous  ineinbrane  of  the  lids  being  preserved.  You 
can  get  excellent  results  with  easy  operations. 

After  local  ana3sthesia  with  novocaine  adrenalin,  vour 
assistant  keeps  the  lids  open  and  you  perform  a  horizontal 
incision  on  a  level  with  the  commissure.  You  dissect  the 
mucous  membrane,  separating  it  from  the  subjacent  tissue 
as  far  as  possible.  This  will  allow  of  the  separation  of 
the  lids  and  of  the  appreciation  of  the  loss  of  substance 
which  you  will  have  to  graft. 

It  will  show  you  the  dimensions  of  the  pedicled  flap 
that  you  will  cut  either  from  the  upper  lid  immediately 
below  the  eyebrow  or  from  the  temple,  the  pedicle  being 
always  situated  on  a  level  with  the  commissure  and  from 
five  to  eight  millimetres  from  the  angle.  If  the  con- 
junctival cavity  is  very  narrow,  it  will  be  preferable  to 
incise  the  external  commissure  and  to  suture  the  pedicle 
ot*  the  flap  to  the  edges  of  these  incisions.  When,  ten  to 
twelve  days  later,  the  pedicle  may  be  sectioned  it  will  be 
easy  to  reconstitute  the  commissure. 

In  other  cases  it  will  be  sufficient  to  make  a  funnel 
incision  behind  the  commissure.  Through  this  incision 
the  flap  will  penetrate  into  the  cavity,  where  it  will  be 
sutured  to  the  edges  of  the  mucous  membrane.  In  order 
to  stretch  the  grafted  flap  and  to  give  to  the  reconstituted 
cavity  its  greatest  extent,  you  will  introduce  between  the 
lids  a  paraffin  mould  or  a  perforated  lead  shell.  The 
perforations  of  the  lead  are  to  prevent  the  retention  of 
liquids  behind  the  shell.  Sometimes  also,  in  order  to 
stretch  the  flap,  we  place  mattress  sutures,  which  go  from 
rhe  np})er  cul-de-sac  to  the  eyebrow,  or  from  the  lower 
rid-de-sac  to  the  periphery  of  the  lower  lid. 

Let  us  su{)pose,  on  the  contrary,  a  case  where  the 
<?xternal  part  of  the  cavity  alone  is  retracted.  You  could 
follow  the  same  technique,  but  it  is  possible  you  will  wish 
to  avoid  all  skin  soars  on  the  inv.v.  Vou  can  obtain  this 
result  by  using  the  dernio-epidermic  grafting  without 
pedicle.  After  local  anaesthesia,  an  incision  is  made 
■I   to   r>    lum.    behind    the    lids    and    the    commissure,    and 
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extended  parallel  to  the  lids  as  far  as  the  bony  border  of 
the  orbit.  It  will  be  useful  to  scrape  the  bone  on  a  small 
surface.  After  cutting  ji  large  dernio-e|)iderinic  flap  with 
the  razor,  you  will  apply  it  around  a  perforated  load  shell, 
the  cutaneous  surface  turned  towards  the  lead.  The 
piece  of  lead  is  then  placed  in  the  cavity.  It  will  stay 
there  without  being  removed  for  eight  or  ten  days ;  later, 
it  will  be  replaced  by  the  artificial  eye. 

This  technique  is  very  easy,  and  if  you  operate 
aseptically  you  will  never  have  failure  in  grafting,  but,  as 
I  have  already  said,  you  must  take  into  account  the 
shrinking  of  the  graft,  which  is  greater  if  the  support,  like 
the  lids,  has  no  resistance.  Therefore,  if  the  graft 
adheres  to  the  bone,  the  shrinking  will  be  less  and  the 
new  cid-de-sac  deeper.  You  must  never  fear  putting  in 
too  large  a  graft,  and  I  nmst  warn  you  of  a  frequent  error 
— that  of  making  too  short  an  incision. 

Now  we  come  to — 

Complete  Symblepharon. 

If  all  the  mucous  membrane  is  destroyed  and  the 
margins  of  the  lids  are  adherent,  it  will  be  necessary  to 
modify  the  method  just  expounded. 

After  many  experiments,  I  have  come  to  the  conclusion 
that  it  is  more  convenient,  in  order  to  follow  the  grafting, 
openly  to  expose  the  parts  to  be  grafted,  and  not  to  close 
the  cavity  until  the  graft  is  in  good  condition. 

The  following  are  the  different  steps  of  our  technique  : 

First  of  all  we  make  a  horizontal  incision,  corresponding 
to  the  adherence  of  the  lids — that  is  to  say,  the  palpebral 
fissure,  but  the  incision  is  longer  than  the  normal  length 
of  the  palpebral  fissure.  It  is  not  too  long  if  it  exceeds 
the  commissure  by  1  era.  The  depth  of  the  incision  is 
from  3  to  5  mm. 

Secondly,  you  change  the  direction  of  the  incision  and 
go  parallel  to  the  skin  in  order  to  detach  two  flaps 
corresponding  to  the  new  lids.      The  incision  must  be  con- 
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tinued  until  you  find  the  edge  of  the  orbital   bone,  which 
you  must  lay  bare. 

Thirdly,  you  perform  two    superficial   incisions   of    the 
skin,  one  immediately  under  the  eyebrow  and  the  other  in 


Fig.  4. 


Autoplasty  of  the  cavity  by  total  syin))lepharc)ii.  1.  Horizontal 
incision  of  the  synil)l(ipharon.  The  dotted  line  indicates  the 
limit  of  the  dissection  of  the  skin.  2.  The  dissected  skin  turned 
l»ack  an<l  fixed  in  Uw  eyel)row  and  cheek  incisions.  'A.  ]*edicled 
flap  from  the  tcmjile  fi.xed  in  the  fundus  of  the  cavity.  4. 
Fourteen  days  after  ;4:i-aftin^''.  the  lids  sutured  ov(u*  the  shell. 

the  centre  of  tlie  cheek.  'I'liet^c  incisions  are  made  in 
order  to  fix  the  free  niarofiii  of  the  new  lids  with  several 
mattress  ."futures.  'Vim  raw  surface  of  tlie  new  lids  is 
exposed  and  between  thcMii  yon  s(.'e  what  is  to  be  the 
fundus  of  tli(!  cavity. 

Now  the  raw  surfaces,  the  fundus  of  the  cavity  as  well 
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as  the  lids,  are  covered  with  large  dermo-epidermic  f^rafts 
taken  from  the  arm.  It  is  not  necessary  to  suture  in 
order  to  fix  the  graft  :  a  paraffin  model  or  greasy  tulle  and 
dry  dressing  suffice.  The  dressing  is  carefully  changed 
the  third  or  fourth  day,  and  as  soon  as  possible  removed 
altogether. 

About  a  fortnight  later,  if  the  graft  is  healed,  you 
liberate  the  new  lid  margins  from  their  adherence  with  the 
eyebrows  and  cheek  skin,  and  after  having  placed  in  the 
back  a  mould  of  lead  or  paraffin,  you  suture  them  as  in  a 
total  blepharorraphy.  It  is  prudent  to  reserve  a  little 
opening  in  the  temporal  side  of  the  new  cavity  to  allow 
any  secretion  to  flow  out. 

That  is  the  second  act  of  our  operation.  The  third 
will  come  four  or  six  weeks  later.  It  consists  in  the 
opening  of  the  new  cavity  and  the  closing  of  lateral 
openings.  The  mould  is  now  removed  and  replaced  by  an 
artificial  eve. 

These  indications  may  inspire  the  operator  in  each 
particular  case.  It  will  sometimes  be  necessary  to  com- 
bine the  dermo-epidermic  grafting  method  with  the 
pedicled  flap  one  to  deal  with  a  total  symblepharon.  For 
instance,  one  can,  after  the  incisions  of  the  tegunjents 
have  been  done  and  the  new  lids  reversed,  cover  the  back 
of  the  new  cavity  with  a  pedicled  flap  taken  from  the 
temporal  region,  and  only  put  dermo-epidermic  grafts  on 
the  raw  surface  of  the  new  lids.  One  can  be  assured,  if 
the  grafting  evolves  normally,  that  the  back  wall  of  the 
new  cavity  will  not  undergo  any  reduction. 

It  goes  without  saying  that  in  these  cases  of  total 
restoration  of  the  orbital  cavity  the  artificial  eye  is 
immobile,  and  that  we  cannot  from  the  standpoint  of 
cosmetic  effect  compare  the  result  with  that  we  realise 
when  we  put  an  artificial  eye  on  a  stump  which  has 
retained  all  its  mobility. 

This  leads  me  to  consider  some  autoplastic  or  hetero- 
plastic graftings  realised  in  order  to  obtain  a  mobile 
support  for  an  artificial  eye. 
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Carlotti  and  Bailleul  fixed  the  tendons  of  the  straight 
muscles  on  a  piece  of  costal  cartilage  extracted  from  the 
patient  ;  then  grafted  before  it  a  pedicled  flap  taken  from 
the  upper  lid.  The  pedicle,  which  is  passed  through  a 
funnel,  is  cut  ten  days  later.  They  obtained  thus  a 
cutaneous  and  cartilaginous  stump  which  has  great 
mobility  and  a  protrusion  sufficient  to  avoid  the  sinking 
of  the  artificial  eye. 

Dr.  Magitot  has  tried  to  simplify  the  process  by  in- 
cluding between  the  tendons  of  the  recti  muscles  a  piece 
of  animal  cartilage  fixed  by  formol. 

Up  to  the  present  I  have  only  spoken  upon  auto- 
plastic grafts — that  is  to  say,  grafts  taken  from  the  same 
animal  species,  or,  so  to  speak,  from  the  patient  himself. 

We  are  now  well  informed  upon  heteroplastic  grafts, 
and  we  know  that  there  is  nothing  practical  to  be  expected 
from  their  application.  The  formoled  cartilage  is  well 
tolerated  and  seems  not  to  undergo  any  notable  modifica- 
tion at  least  for  one  year.  It  is  not  a  graft  in  the  real 
sense  of  the  word  ;  it  is  a  foreign  body,  and  we  have  less 
confidence  in  its  duration  than  in  that  of  human  living 
cartilage. 

Instead  of  taking  off  the  human  cartilage  in  distant 
regions  one  can  extract  it  from  the  pavilion  of  the  ear. 
After  local  anaesthesia,  you  incise  the  back  of  the  pavilion 
and  separate  from  the  skin  a  rather  large  flap  of  carti- 
lage. 'J'his  cartilage  is  then  fixed  with  catgut  sutures  to 
the  tendons  and  covered  by  the  mucous  membrane. 

In  place  of  cartilage  and  skin,  or  cartilage  only,  you 
can  also,  as  was  done  by  Dr.  Lagrange,  detach  from  the 
temporal  region  not  a  cutaneous  flap,  but  a  cellulo-adipose 
one.  The  free  extremity  of  this  flap  is  ])assed  into  the 
orbital  cavity  through  a  funnel  and  it  is  fixed  to  the 
tendons  of  the  recti  muclea.  It  is  not  necessary  here  to 
cut  the  pedicle,  as  it  always  remains  subcutaneous  or 
submucous. 

Before  finisliing  this  all-too-hurried  exposition  I  must 
add  a  few   words   ujxjn   the   bony  or   cartilaginous    grafts, 
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which  are  to  fill  up  an  important  loss  of  substance  of  the 
orbital  walls  or  to  sustain  a  lower  lid,  the  bony  su])port  of 
which  has  undergone  a  notable  sinkinjif. 

I  utilise  for  this  either  the  living  or  the  formoled  carti- 
lage, or  even  a  bony  blade  detached  with  the  gouge  from 
tlie  anterior  face  of  the  tibia.  It  is  even  to  this  process 
that  1  should  give  preference,  since  it  can  be  done  with 
local  anaesthesia  and  its  technique  is  not  complicated. 

The  bony  blade,  which  is  a  fow  millimetres  thick,  can 
be  cut  the  required  length,  and  it  seems  that  it  will  not 
undergo  any  important  modification  afterwards. 

Gentlemen, — I  wished  to  pass  into  review  all  that  has 
been  attempted  to  remedy  the  numerous  disorders  and 
mutilations  resulting  from  war  wounds  in  the  circum- 
scribed territory  on  which  our  art  is  practised.  The 
frequency  and  the  importance  of  these  lesions  have,  no 
doubt,  led  us  to  improve  our  operating  processes.  We 
have  in  a  feeble  manner  succeeded  in  dissimulating  the 
wounds  of  our  defenders.  But  you  will  recognise  with 
me  that  it  is  little  as  compared  with  what  they  have  done 
in  saving  us  from  the  domination  of  the  Bosches. 
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III.     DISCUSSION    ON    VISUAL    RKQUIREMENTS 

OF    AVIATORS. 

Opening  Paper. 

By  Prof.  C.  Spearman. 

Mr.  pRKSiDENT  AND  Gentlemkn, — It  is  witli  quite  unusual 
pleasure  that  I  have  accepted  the  kind  and  flattering 
invitation  to  open  the  present  discussion.  The  co-operation 
between  ophthalmology  and  psychology  is  of  very  old 
standing.  But  hitherto  the  relation  would  appear  to  have 
been  very  one-sided  ;  the  givers  of  knowledge  have  always 
been  the  ophthalmologists.  I  may  cite  the  great  indebted- 
ness of  psychology  for  the  studies  made,  from  Cheselden 
onwards,  of  the  growth  of  visual  perception  in  patients 
operated  upon  for  congenital  cataract.  Another  mine  of 
information  to  us  has  been  the  effect  of  injury  to  the 
ocular  muscles.  Again,  of  peculiar  importance  has  been 
the  observation  by  an  ophthalmic  surgeon  that  even  with 
the  born-blind  a  mechanical  stimulation  of  one  side  of  the 
retina  is  projected  by  consciousness  to  the  opposite  side. 
After  receiving  these  and  many  such  benefits,  we  psycho- 
logists would  be  most  thankful  if  we  could  but  m;ike  the 
smallest  return. 

I  have  selected  for  subject  of  discussion  to-day  that 
factor  in  the  visual  requirements  which  has  been  declnred 
by  many  investigators  —  for  instance,  by  the  Americans, 
after  all  their  elaborate  researches — to  be  the  most  vital 
of  all,  oflj)ecially  in  the  terrible  mntter  of  crashes,  namely, 
8ter(}0})8is.  My  communication  will  contain  three  items — 
a  proposed  method  of  testing  this  storoopsis  ;  a  curiously 
overlooked   limitation   to  the  effectiveness  of   such  vision  ; 
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and,  as  fiii  indispensable  introduction  ^o  botli  thovSe  points, 
a  general  analysis  of  the  nature  of  such  visioji. 

l^eginning  witli  tliis  introductory  analysis,  we  must 
distinguish  the  pure  storeopsis  from  what  is  sometimes 
called  "  quasi  stereopsis.'*  Hy  tlie  latter  is  meant  all  tlie 
})ower  of  judging  distance  which  derives  from  clues  at 
the  disposal  of  monocular  vision,  such  as  tlie  appai-ent 
size  of  objects,  geometrical  perspective,  aerial  perspective, 
the  fall  of  shadows,  the  overlapping  of  outlines,  and  the 
parallax  arising  from  the  movement  of  the  object,  or  from 
the  movement  of  tlie  observer  himself.  'J'o  all  these  must 
be  added  any  knowledge  of  distance  that  has  a  still 
more  indirect  source,  such  as  memory.  Then,  too,  there 
are  the  indications  arising  from  ciliary  accommodation. 
After  deducting  all  these  clues,  and  passing  over  the 
almost  negligible  power  of  appreciating  the  degree  of 
inter-ocular  convergence,  we  arrive  at  the  pure  stereopsis, 
whose  one  and  only  clue  consists  in  the  binocular 
parallax,  or  disparity  between  the  stimulations  of  the 
two  eyes. 

Now,  on  analysis,  this  pure  stereopsis  falls  into  five 
rather  sharply  distinguishable  steps.  The  first  obviously 
is  the  proper  formation  of  the  two  monocular  images. 
This,  of  course,  may  be  influenced  by  any  portion  of  the 
optic  tract ;  but  in  general  the  crucial  factor  undoubtedly 
lies  in  the  eyes  and  their  optical  defects.  On  this  point, 
for  me  to  endeavour  to  say  anything  to  the  present 
company  would  be  carrying  coals  to  Newcastle. 

The  second  step  is  the  attainment  of  hinoctdar  vision. 
This,  I  venture  to  suggest,  is  commonly  viewed  too  simply. 
It  seems  sometimes  to  be  taken  to  consist  in  the  whole  of 
both  the  ocular  fields  coming  to  consciousness  at  the  same 
time.  But  any  such  feat  is  a  sheer  impossibility. 
Although  there  are  two  ocular  fields,  there  is  only  one 
conscious  field,  and  any  vision  derived  from  either  eye 
always  involves  just  so  much  loss  of  that  derived  from  the 
other  eye.  In  other  words,  what  we  call  binocular  vision 
only    means   that   one    eye    supplies   one    portion    of    the 


30        DISCUSSION    ON    VISUAL    REQUIREMENTS    OF    AVIATORS. 

conscious  field,  and  the  other  eye  the  other  portion.  As 
to  how  the  apportioning  between  the  two  is  effected  exact 
investigation  seems  still  to  be  lacking.  In  general, 
however,  we  may  say  that  at  every  point  in  the  conscious 
field  the  eye  which  functions  is  the  one  which  is  stimulated 
by  the  greater  contrast.  Thus,  suppose  the  left  retina  to 
have  a  uniform  stimulus  on  the  left  side  but  a  variegated 
one  on  the  right,  as  shown  in  Fig.  5a,  and  let  the  right  eye 
be  stimulated  reversely,  as  shown  in  Fig.  5b,  both  the 
variegated  patches  will  gain  possession  of  consciousness, 
as  shown  in  Fig.  5c  ;  but  this  has  only  been  effected  at  the 
cost  of  ousting  from  consciousness  both  the  uniform  patches. 
Now,  this  division  of  the  field  between  the  two  eyes  on 
impartial  principles  is  apt  to  be  disturbed.      Usually  one 

Fig.  5. 


A.  Left  retina. 


B.  Eio^ht  retina. 


c.  Consciousness. 


eye  is  congenitally  of  a  more  pushing  character  than  its 
companion  ;  it  is  then  called  the  "  master  eye.''  And 
for  many  purposes  such  an  inequality  is  an  advantage,  as, 
for  example,  in  shooting  with  a  shot-gun.  But  for 
binocular  vision  it  is  a  disadvantage,  and  may  be  very 
serious.  Moreover,  such  inequality  in  respect  of  pushing- 
ness  may  arise,  not  only  from  congenital  causes,  but  also 
— and  to  a  much  graver  degree — from  habit.  It  particu- 
larly afflicts  workers  with  the  microscope,  who  acquire 
the  power  of  neglecting  the  messages  of  one  eye,  but  in 
time  thereby  lose  the  power  of  using  these  messages  even 
when  they  want  to.  The  binocular  vision  seems  to  be 
similarly  distiirbed  by  asymmetrical  pathology,  such  as 
astigmatism.  Incidentally,  it  may  ho  remarked  that  the 
more  pushing  eye  is  by  no  means  always  the  one 
|)OHseHHiiig  the  greater  acuity. 

Tlie    third    step    is    an    ondar    vinvemeni .      'V\\e     uiixed 
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picture  wliicli  we  liave  just  described  as  ronstitiitinp 
binocular  vision  has,  as  a  rule,  a  confusing  duplicity  of 
leading  contours.  Thereupon,  by  means  of  what  may  be 
called  a  perceptual  reflex,  the  eyes  convei'ge  or  diverge 
in  such  a  way  that  tlie  double  contours  are  as  far  ns 
possible  superposed.  The  execution  of  this  movement 
obviously  depends  upon  the  contractility,  both  absolute 
and  relative,  of  the  six  ocular  muscles.  But  it  no  less 
certainly  de])ends  also  upon  the  muscles  being  appropriately 
and  sufficiently  stimulated  ;  and  tliis  stimulation  derives 
from  the  above-mentioned  duplicity  of  the  leading  con- 
tours, and  thus  passes  out  of  the  region  of  pure  physiology 
into  that  of  psychology.  These  two  factors  in  the  move- 
ment, muscular  and  psychological  respectively,  require  to 
be  most  carefully  distinguished.  There  would  be  the 
highest  interest,  for  example,  in  ascertaining  their  relative 
importance  for  the  wonderfully  effective  visual  training  of 
aviators  by  Major  Clements. 

Bare  ocular  movement,  however,  can  only  affect  the 
superposition  of  the  leading  contours  in  an  imperfect 
manner.  A  fourth  step  is  required,  which — for  want  of 
a  better  name — may  be  called  1  mi  fie  at  ion.  Take,  for 
example,  such  monocular  fields  as  are  here  given  : 

Left  eye.  Right  eye. 

X    I     O  X     I    0 

Let  us  suppose  that  the  two  fields  are  su})crposed  in 
consciousness  as  regards  the  X's  and  the  O's.  Then  the 
I's,  since  they  derive  from  non-corresponding  points  of 
the  retina3,  will  still  in  consciousness  remain  double,  or  at 
any  rate  fluctuating  and  confused.  Eventually,  however, 
provided  that  the  degree  of  non-correspondenco  is  not 
excessive,  the  two  I's  also  will  merge  into  a  single  clear 
one.  For  this  fourth  and  unifying  stej),  physiological 
explanation — in  the  present  state  of  our  knowledge — 
deserts  us  entirely ;  we  have  to  content  ourselves  with 
the  psychological  manifestation. 

The  fifth  and  last  step  is  the  desired  appearance  of  the 
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different  objects  in  the  field  as  being  at  different  distances 
from  the  observer.  'J'his  distancing  must  be  distinguished 
from  the  preceding  step  because  it  sometimes  occurs  after 
an  appreciable  delay.  Also,  it  often  occurs  gradually,  the 
dot  moving  back  and  back  until  it  may  finally  appear  to 
lie  at  an  immense  distance.  Here,  once  more,  is  an  event 
of  which  we  know  only  the  psychological  aspect. 

Thus,  of  the  five  steps  in  the  stereoscopic  process,  three 
are  wholly,  and  one  is  partly,  of  a  psychological  nature. 
And  this  is  something  more  than  a  mere  confession  of 
not  having  yet  learned  the  underlying  physiological  sub- 
strates ;  it  implies  that  the  process  is  susceptible  to  a 
multitude  of  influences,  from  which  purely  physiological 
processes  are  nearly  or  quite  exempt.  For  instance,  the 
stereopsis  may  be  nullified,  or  even  reversed,  by  any 
logically  conflicting  indications.  Take,  for  instance,  the 
stereoscopic  vision  of  any  object  known  always  as  convex 
(e.  g.  the  human  face).  If  we  photograph  this  stereo- 
scopically  and  then  present  to  the  two  eyes  the  pictures 
in  reversed  position,  the  result  will  not  be  any  appearance 
of  concavity,  as  might  be  expected  ;  in  defiance  of  the 
character  of  the  retinal  non-correspondence,  the  object 
will  continue  to  appear  convex.  A  still  more  important 
effect  of  the  large  psychological  element  in  stereopsis  may 
possibly  be  found  in  an  increased  liability  to  disturbance 
by  fatigue  and  by  mental  strain  generally. 

In  the  light  of  the  preceding  analysis  into  five  steps, 
we  will  now  consider  how  stereoscopic  power  can  be 
submitted  to  test.      We  will  take  each  step  in  turn. 

As  regards  the  first  step,  or  the  correct  formation  of 
the  monocular  images,  this  can  be  effected  with  sufficient 
accuracy  for  most  purposes  by  means  of  the  ordinary 
measurements  of  "  acuity." 

Can  we  be  equally  satisfied  with  the  ordinary  methods 
of  testing  the  second  stop,  namely,  by  means  of  cards 
wliich  present  certain  marks  to  one  eye  only  and  others 
to  the  other  eye  only  ?  'l^hese  certainly  do  ascertain 
whether  })otli  eyes  are  simultaneously  affecting  conscious- 
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ness.  iiut  such  marks  iii\'ari;ibly  liavu  Llio  slronj^csL 
possible  contrast  of  l)lack  jiiid  white;  moreover,  they  are 
motionless,  and  unstinted  tiin(!  is  ^iven  to  detect  them. 
But  for  most  practical  purposes  the  observer  lacks  all 
these  advantages.  'Vlio  objects  are  neither  strongly  con- 
trasting, nor  motionless,  nor  such  as  to  permit  contem- 
plation at  leisure.  And  there  is  no  reason  to  suj^pose 
that,  because  a  person  can  exercise  the  stereoscopic  power 
under  the  extremely  easy  conditions,  he  will  have  it  also 
under  the  more  difficult  ones.  Certainly  I  lia\e  myself 
come  across  marked  instances  to  the  contrary. 

'J'he  next  step  to  be  tested  is  that  of  the  ocular  move- 
ments. Here  the  ordinary  tests,  as  far  as  1  have  seen 
them,  suffer  from  almost  all  the  defects  just  mentioned. 
The  objects  are  brilliantly  clear  and  quite  stationary, 
whilst  the  subject  tested  is  granted  abundant  time. 
Success  under  these  conditions  is  no  certain  evidence  of 
success  with  objects  that  are  obscure,  or  moving,  or  visible 
for  a  moment  only. 

As  regards  the  fourth  and  fifth  steps,  the  unification 
and  distancing,  these  are  often,  not  only  in  the  I^ritish 
Isles,  but  also  on  the  Continent,  not  touched  at  all  by  the 
tests  in  official  usage.  For  nuiking  the  tests  tliere  are 
two  general  methods  available. 

The  first  method  is  by  ]iresenting  dis})arate  pictui'es  to 
the  eyes  res])ectively.  To  this  the  same  objections  as 
before  still  hold  good — strong  contrast,  immobility  and 
leisure.  But  there  is  also  a  further  objection  to  this 
method  ;  the  subject  suffers  from  certain  indications  that 
conflict  with  the  stereopsis.  One  of  these  is  the  unnatural 
immobility  of  the  accommodation  muscles.  A  more  im- 
portant one,  probnbly,  is  that  the  appearance  of  the 
pictures  changes  with  every  vai-iation  in  the  position  of 
the  eyes  before  the  stereoscope.  Accordingly,  I  have 
sometimes  found  ]KM>]ile  who,  though  having  excellent 
stereosco})ic  vision  under  natural  conditions,  nevertheless 
broke  down  when  iiist  tried  with  the  })ictures.  With 
more  or   less  practice,  indeed,  I    tind  that  everybody  can 
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overconie  these  counter-indications  and  give  good,  measure- 
ments of  stereoscopic  power ;  but  usually  time  for  such 
practice  is  not  at  disposal. 

The  other  method,  consists  in  putting  up  objects  at 
really  different  distances.  This  seems  to  have  been  first 
introduced,  by  Helmholtz.  Here  the  trouble  of  counter- 
indications  disappears.  There  is,  however,  much  more 
difficulty  than  is  commonly  supposed,  in  excluding  all 
clues  other  than  those  of  pure  stereopsis.  And,  further, 
we  still  have  the  old.  objections  of  maximum  contrast, 
stationary  objects  and  leisurely  procedure. 

Now,  the  apparatus  which  I  am  submitting  to  you 
to-day  utilises  in  general  the  second  method,  but  so 
modified  as  to  eliminate  its  chief  disadvantages.  The 
illicit  clue  of  size  changing  with  distance  is  got  rid  of  by 
making  the  judged  objects  consist,  not  of  rods,  but  of 
bare  edges.  Further,  these  edges  can  be  given  any 
degree  of  clearness  or  of  contrast  (each  independently  of 
the  other)  ;  also,  since  they  are  visible  by  transmitted 
light,  they  can  present  any  hue,  and  in  comparative 
purity.  Above  all,  they  are  capable  of  widely  varying 
motion.  Usually,  the  one  edge  is  moved  backwards  or 
forwards  by  clockwork,  whilst  the  subject  moves  the 
other  edge  himself  and  endeavours  to  keep  it  as  level  as 
possible  with  its  companion.  Every  discrepancy  of  the 
one  edge  from  the  other  is  written  off  mechanically  on  a 
strip  of  paper.  This  virtue  not  only  saves  much  trouble, 
})ut  also  gi-eatly  increases  the  scope  of  application.  The 
duration  of  the  whole  test  can,  if  desired,  be  cut  down  to 
no  more  than  thirty  seconds.  On  the  other  hand,  it  can 
equally  well  be  made  perfectly  continuous  for  hours  at  a 
stretch.  Hereby,  such  iuHuences  as  fatigue,  changed 
oxygen  tension,  stimulation  of  the  labyrinth  and  so  forth 
])erome  very  amenable  to  experimental  investigation. 

We  come  ikjw  to  the  third  item  here  submitted  to  your 
considei-ation.  It  is  the  remark  that  pure  stereosco])ic 
vision  .suffers  from  ;i  curiously  little-noticed  fundamental 
limitation  ol   jxAvcr. 
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111  tli(j  older  doctrine — borruwed,  iiatiirully  enough, 
from  physical  mensuration — stereoscopic  vision  was  sup- 
posed to  have  the  character  of  trigonometry.  Given  tlie 
two  eyes  converging  upon  an  o])ject  straiglit  in  IVont,  tlie 
degree  of  convergence  must  necessarily  deterniine  the 
object^s  distance. 

Subsequent  investigation,  however,  showed  that  nature 
actually  goes  to  work  in  quite  a  different  manner.  Really, 
the  eyes  are  peculiarly  impotent  to  recognise  their  own 
angle  of   convergence.      And  anatomy  easily  explains  the 


reason.  In  moving  an  eye,  there  is  no  well-defined 
friction  of  one  surface  against  another  (as  there  is  in 
using  the  joint  of  a  limb)  ;  instead,  the  bulb  rests  upon  a 
bed  of  fatty  tissue  in  such  a  manner  that  the  movement 
of  the  former  is  transmitted  to  the  latter  in  amount 
decreasing  according  to  distance. 

In  place  of  the  geometrical  principle,  the  stereoscopic 
vision  really  makes  use  of  retinal  disparity.  Fig.  0  shows 
the  object  A  fixed  by  both  eyes,  and  therefore  stimulating 
the  two  foveal  and  corresponding  ])oints  a  and  a".  \U\{ 
any  other  object  (not  lying  in  the  horopter),  as  B,  must 
then  stimulate  non-corresponding  points,  as  //  and  //'. 
And  from  this  non-correspondence  it  is  that  the  stereopsis 
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derives  its  basal  information.  But  evidently  such  non- 
correspondence  depends  upon  the  position  of  A  ;  therefore 
the  distance  of  B  is  never  known,  even  approximately, 
until  that  of  A  is  known.  Thus,  stereoscopic  distancing, 
in  spite  of  its  marvellous  fineness,  is  after  all  of  a  secondary 
nature  in  judgment  of  distance.  The  primary  datum  must 
always  lie,  not  in  pure  stereopsis,  but  in  one  or  other  of 
the  quasi-stereoscopic  clues,  as  set  forth  at  the  beginning 
of  this  paper.  The  landing  aviator  utilises  his  stereopsis 
{a)  to  make  out  the  shape  of  the  ground,  and  (h)  to  see 
how  fast  he  is  approaching  it  ;  but  not  (r)  to  perceive 
directly  how  far  off  it  is. 

Now,  cannot  the  knowledge  of  this  fact  be  turned  to 
practical  advantage  ?  In  order  to  secure  the  full  benefit 
of  the  wonderful  stereoscopic  perception  of  relative  distance, 
nothing  further  is  needed  than  that  some  clear  visual 
object  should  be  situated  in  a  convenient  direction  and  at 
an  absolutely  known  distance  from  the  pilot.  Something 
of  this  sort  is  usually  already  supplied  by  some  portion 
of  the  aeroplane.  Bnt  has  such  portion  always  the 
maximum  clearness  ?  Is  it  always  at  the  optimum  dis- 
tance ?  Does  it  always  lie  in  the  most  suitable  direction  ? 
Unless  all  these  three  questions  can  be  answered  affirma- 
tively— which  w^ould  involve  a  most  strange  fortuitous 
coincidence — it  seems  reasonable  to  hope  that  there  is 
room  here  for  a  very  important  invention,  namely,  some 
mark  ])rojected  or  suspended  fi-om  the  aeroplane  for  the 
exj)i"ess  ])ur))ose  of  judging  the  distance  of  the  earth. 


Ol'ENING     PaI'KIJ. 

P>y    A.    \l.    \U:.\\\a:\. 


W^hkn  J  accepted  llie  in\  itaLiun  to  he  one  <>r  Ihc 
openers  oi  liiis  subject,  1  little  realiscul  tlie  probable  dilli- 
culties  of  Miy  position,  lJiro(;tly  1  saw  tlint  I  was  the 
lliird  on  lIjc  list  and  read  llic  names    ol    those    lo   precede 
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me,  i  knew  1  should  be  wise  to  avoid  the  scientific  side  of 
the  subject  and  confine  myself  to  its  practical  aspect.  I. 
propose,  therefore,  only  to  o-jvc  (Ik;  results  of  my  experi- 
ence in  examining  candidates  i(\r  admission  to  the  Koyal 
Air  Force,  and  also  the  conclusions  1  have  arrived  at  after 
examining  a  very  considerable  number  of  men  who  had 
flown  for  some  time. 

I  was  acting  as  Ophthalmic  Surgeon  to  the  Aviation 
Candidates'  Medical  Board  for  just  over  a  year,  •  and 
during  this  time  I  saw  about  4000  men.  Only  those  cases 
came  to  me  whose  sight  did  not  come  up  to  the  standard 
required  without  glasses,  which  was  j^2  with  one  and  Ij  with 
the  other,  and  men  suspected  of  colour-blindness,  s(piint  or 
other  disability. 

When  I  commenced  examining  I  knew  nothing  of  the 
subject  and  naturally  my  mind  was  full  of  preconceived 
ideas,  such  as  the  necessity  of  perfect  central  vision  and  of 
perfect  stereoscopic  vision,  etc.  Since  then  these  ideas 
have  been  considerably  modified.  In  the  early  part  of 
1918  the  demand  for  men  was  so  acute  that  it  became 
necessary  to  reduce  the  medical  standards,  and  I  was 
asked  to  draw  up  a  new  standard  of  vision. 

I  must  explain  that  for  some  time  men  had  been  allowed 
to  fly  in  glasses,  and  about  this  time  arrangements  were 
made  for  the  su})ply  of  lenses  ground  in  tri})lex  glass  and 
fitted  to  the  flying  mask.  I  anticipated  all  sorts  of  difli- 
culties  with  these  lenses,  owing  to  the  practical  impossi- 
bility of  accurate  centering  and  from  the  angle  at  which 
in  many  cases  the  lenses  had  to  sit  on  the  face,  jind  also 
from  the  fact  that  with  any  high  eri-or  it  was  impossible 
to  grind  the  whole  suiface  of  the  glass.  To  invite  criti- 
cism I  circularised  about  100  officers  who  had  been  flying 
for  some  time  in  these  lenses.  I  received  about  seventy 
replies,  all  of  which  were  satisfactory,  the  only  desires 
expressed  being  that  some  iinpi-ovement  could  be  made  in 
the  shape  of  the  mask,  so  as  to  increase  the  field,  and  that 
a  suitable  tint  for  glare  should  be  ]irovided.  The  lenses 
themselves,  even   with    relatively   high   astigmatic    correc- 
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tions,  seemed  to  give  no  trouble.  In  considering  the 
wisdom  of  allowing  men  to  fly  in  correcting-lenses  it  must 
be  remembered  that  flying  in  goggles  is  practically 
universal. 

The  new  standard  which  remained  in  force  until  the 
end  of  hostilities  was  : 

Without  glasses,  better  eye  j^g  ;  worse  eye  2^.  With 
glasses,  ^  with  one  eye,  J  with  the  other — good  colour- 
vision,  good  binocular  and  stereoscopic  vision,  and  good 
judgment  of  distance  were  also  required.  What  was 
meant  precisely  by  these  latter  terms  was,  I  am  afraid, 
left  to  my  discretion.  High  hypermetropia,  very  unequal 
refraction  and  high  mixed  astigmatism  were  also  made 
causes  of  rejection,  even  when  the  vision  came  up  to  the 
requirements. 

In  estimating  the  refraction  I  found  by  far  the  most 
satisfactory  and  rapid  method  was  to  do  a  retinoscopy 
without  a  mydriatic  ;  if,  when  confirming  the  result  by 
testing  with  glasses,  it  was  found  impossible  to  bring  the 
sight  up  to  the  required  standard  the  candidate  was 
rejected.  In  cases  of  doubt  homatropine  was  used.  It 
has  been  advocated  that  atropine  should  be  used  as  a 
routine.  Apart  from  the  time  that  would  be  taken  in 
doing  this,  I  often  had  twenty  or  thirty  cases  a  day  ;  if  it 
is  necessary  the  necessity  should  apply  equally  to  low 
refractive  errors,  and  even  to  cases  of  normal  sight  so  as 
to  avoid  latent  hypermetropia.  Another  ])oint  against  its 
use  to  my  mind  is,  that  if  without  it  it  is  found  impossible 
to  bring  the  sight  up  to  the  normal,  the  candidate  has 
certainly  some  spasm  of  accommodation  which  is  bound  to 
give  trouble  under  the  stress  of  flying.  The  other  tests 
used  were  the  ordinary  stereoscope  with  the  simple 
})inocular  and  perspective  cards,  i.  e.  the  parrot  and  cage 
and  the  ''tub"  and  ''box."  In  this  ])hi('e  it  may  be 
well  to  mention  that  good  l)in()('ul;ir  vision  and  good  sense 
of  p(;rH})(!ctive  do  not  always  go  togethci-  ;  nmiiy  men  liave 
good  Ijinoculai-  vision,  with  but  very  little  appreciation  of 
the    sense   of   depth,  and    in    many  cases    ap])arently    good 
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sense  of  depth  can  be  o})tained  even  when  one  eye  is 
amblyopic,  provided  tliat  tlie  test-o])ject  on  the  card  is 
sufficiently  large  to  be  appreciated  by  the  amblyopic  eye. 
This  fact  has  been  noticed  by  Worth  in  testing  with 
Bering's  bead-test.  The  judgment  of  distance  was  tested 
by  seeing  if  tlie  candidate  was  able  to  adjust  two  moveable 
rods  to  the  same  distance  I'l'om  him  at  a  distance  of 
6  metres.  This  test  was  subsequently  greatly  improved 
and  elaborated  by  Prof.  Spearman. 

All  candidates  coming  to  me  were  also  tested  with 
Maddox  rod  and  with  the  prism,  and  dot  and  line  and 
prism  and  Maddox's  tangent  scale  of  near  work. 

No  rejections  were  made  for  faults  of  muscle-balance, 
but  records  of  all  cases  were  kept  with  the  idea  of  further 
investigation. 

Only  those  candidates  were  rejected  whose  central 
vision  failed  to  come  up  to  the  required  standard,  who 
were  obviously  colour-blind,  who  had  a  definite  squint  and 
no  attempt  at  binocular  vision. 

In  a  very  short  time  every  candidate  was  found  to  be 
perfect  with  Maddox  rod,  the  knowledge  of  what  was 
required  being  passed  on  from  one  candidate  to  another, 
so  I  was  led  to  devise  a  simple  test  based  on  the  principle 
of  the  red  and  green  test  for  malingerers.  A  red  s])ot  was 
seen  through  a  red  glass  with  one  eye,  a  series  of  green 
letters  separated  by  tangents  to  degrees  through  a  green 
glass  with  the  other  eye  :  the  position  of  the  red  spot  as 
seen  by  the  candidate  at  once  gave  the  amount  mid 
variety  of  muscle  imbalance. 

In  order  to  estimate  the  quality  of  a  man's  stereoscopic 
vision  I  tried  a  hand  stereoscope  with  moveable  pictures 
and  later  a  distance  stereoscope  based  on  the  same 
principle.  As  to  the  actual  value  of  these  tests  1  am 
unable  to  give  any  opinion,  but  with  a  more  elaborate 
apparatus  they  would  give  extremely  accurate  results. 

The  facts  that  have  impressed  themselves  on  my  mind 
are  that  though  large  numbers  of  men  w^ere  ]iassed  to  fiy 
in   glasses   there  have   been  practically  no   complaints   of 
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inability  to  see,  and  statistics  since  worked  out  by  the 
Board  show  that  the  faihires  amongst  men  wearing  glasses 
were  no  higher  than  the  average.  The  proportion  of 
failures  is  16  per  cent,  in  both  cases. 

The  importance  of  visual  functions  has  become  more 
and  more  recognised,  in  that  equilibrium  is  apparently 
very  largel}^  dependent  upon  sight,  as  is  "shown  in  flying  in 
clouds  or  in  the  dark  ;  also,  the  vast  majority  of  accidents 
are  due  to  visual  faults  of  judgment  in  landing.  It  is 
difficult  to  determine  what  are  the  precise  factors  used  in 
estimating  the  distance  from  the  ground.  Central  vision 
certainly  plays  some  part,  the  height  from  the  ground 
being  estimated  both  by  the  apparent  size  and  the  detail 
of  objects,  as  on  seeing  the  individual  blades  of  grass 
when  landing.  Stereoscopic  vision  presumably  also  plays 
some  part,  also  the  intensity  of  lights  and  shadows  and 
the  intensity  of  colour,  but  I  am  inclined  to  think  that  the 
parallactic  movement  of  objects  is  the  all-important  factor. 
Practically  I  have  found  it  very  difficult  to  devise  any  test 
to  estimate  a  candidate's  judgment  by  such  parallax.  I 
arrived  at  this  conclusion  as  to  the  importance  of  parallax 
by  noticing  that  it  is  naturally  extremely  difficult  to  see 
the  details  of  objects  when  landing  at  high  speed ;  stereo- 
scopic vision  I  do  not  think  can  be  of  any  great  assistance. 
With  most  people  with  the  stereoscope  it  takes  an  appreci- 
able time  to  obtain  stereoscopic  relief,  and  when  once 
obtained  the  amount  of  relief  is  apt  to  vary.  If  stereo- 
scopic relief  were  of  any  great  importance  stereoscopic 
fallacies  might  well  cause  many  accidents. 

In  this  connection  I  would  point  out  the  great  difference 
tliore  is  between  such  tests  as  the  stereoscope  and  the 
alignment  of  rods,  and  tlie  ])ractical  aspect  of  judging 
distance  wlien  moving  at  a  high  si)eed.  The  conditions 
are  somewhat  analogous  to  shooting  at  a  stationai-y  target 
with  a  rifle  and  ;it  a  moving  object  with  n,  shot-gun.  It 
is  not  hy  any  means  the  laile  thai  a  man  good  at  the  one; 
will  excel  at  tiie  otlier.  1  donlit  it'  judgment  by  accom- 
modation and  c(;nvei'gence  can  be  ol  any  great  value. 
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In  Ijuidiiig-,  tlio  pilot  looks  over  ono  or  otlior  side  of 
tlie  niacliine,  and  1  think  it  is  a  fact  that  in  many  cases 
one  eye  only  is  actually  used. 

Another  ])oint  in  favour  of  the  inij)ortance  of  parallax 
is  that  in  the  early  days  of  tlie  war  a  considerable 
number  of  men  were  passed  with  amblyopia  in  one  eye 
and  made  successful  j)ilots,  and  in  many  cases  pilots  who 
had  lost  one  eye  in  the  war  continued  to  fly  witli  success. 
This  fact  has  been  laid  such  stress  on  by  Col.  i^ii'ley  that 
he  has  advocated  the  admission  of  one-eyed  pilots.  Jf 
this  theory  is  correct  it  is  difKcult  to  reconcile  with  it  the 
importance  of  heterophoria,  which  has  come  into  so  much 
prominence  of  late  that  a  special  school  for  the  correction 
of  such  defects  has  been  established  for  some  time  under 
the  care  of  Major  Clements,  who  has  done  a  very  large 
amount  of  work  on  the  subject,  and  who  is,  I  am  glad  to 
see,  to  speak  later.  In  spite  of  the  statistics  being  over- 
whelmingly in  favour  of  the  importance  of  this  fault,  I 
have  not  yet  been  able  to  persuade  myself  that  there  is 
not  a  good  deal  of  fallacy  both  in  the  theory  and  the 
results. 

In  the  first  place,  it  is  very  difficult  to  define  precisely 
what  we  mean  by  heterophoria  ;  alisolutely  perfect  muscle- 
balance  is  certainly  not  the  rule,  and  where  does  what  may 
be  regarded  as  variation  of  the  normal  and  heterophoria 
begin  ? 

On  examining  a  considerable  numV)er  of  pilots  with 
Major  Constantine,  U.S.A.,  we  found  faults  of  muscle- 
balance  just  as  frequent  in  the  good  pilots  as  in    ihv  bad. 

In  the  second  place,  1  think  it  is  generally  accepted 
that  in  tlu^  adult  little  can  be  done  in  muscle  defects  by 
any  form  of  training,  however  assiduouslv  carried  out. 
Possibly  something  may  be  achieved  in  improving  the 
power  of  fusion,  or  even  in  iniprovijig  the  action  of  the 
faulty  muscles  at  the  time,  but,  like  any  otlicM-  muscles, 
one  would  expect  them  to  resunu>  wlnit  niiiy  be  called  thtMr 
normal  balance  as  soon  as  training  is  given  u]). 

It  must  not  be  thought  that  I  am   in  nny  way  decrying 
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the  value  of  Major  Clements'  work — indeed,  it  would  be 
foolish  to  do  so  in  view  of  the  very  satisfactory  results 
obtained.  I  believe  that  90  per  cent,  ot"  bad  landers  have 
become  good  ones,  but  I  think  before  we  accept  this  as 
cause  and  effect  we  should  have  some  precise  tables  as  to 
the  condition  of  heterophoria  both  before  and  after  treat- 
ment, and  also  the  condition  after  a  considerable  interval 
of  time. 

The  term  "  heterophoria  '^  sounds  so  important  and  is  so 
little  known  outside  our  own  small  speciality  that  it  has 
developed  as  the  most  popular  complaint  of  aviators,  and 
latterly  every  man  making  bad  landings  has  been  pro- 
nounced to  be  a  case  of  heterophoria,  and  at  once  sent 
off  to  be  trained  and  cured.  I  tested  them  and  made 
notes  of  the  results,  but  in  very  few  could  I  detect  any- 
thing that  could  be  regarded  as  abnormal.  In  the  press 
of  work,  however,  I  am  afraid  that  they  were  all  impar- 
tially sent  on  to  Major  Clements. 

I  am  quite  prepared  to  admit  that  it  is  possible  that 
small  faults  of  muscle-balance,  as  is  the  case  with  small 
errors  of  refraction,  may  cause  more  trouble  than  large 
ones,  and  that  what  appears  to  be  normal  under  ordinary 
conditions  may,  under  the  strain  of  fatigue  and  high 
altitudes,  develop  into  a  serious  fault.  In  a  course  of 
treatment  such  as  has  been  instituted  so  many  other 
factors  come  into  play  :  in  some  cases  the  candidate  has 
got  stale,  in  others  he  has  lost  his  nerve  for  a  time,  in 
others  he  is  not  anxious  to  face  the  risks  of  the  front,  and 
is  quite  ready  to  procrastinate;  in  others,  again,  faith  in 
the  cure  may  do  a  very  great  deal. 

A  matter  which  to  my  niiiid  is  f:ir  more  im])ortant  than 
mere  acuity  of  vision  or  perfection  of  other  visnal  functions 
is  the  co-ordination  between  the  eye,  the  brain  and  the 
inus(!u]ar  movements  and  also  the  rapidity  of  this  co- 
ordination o?-  I'caction-time.  It  is  ns(*Iess  for  [i  man  to 
8e(5  pci-fcctly  5i!i(l  yet  to  1)('  iin;il)l(>  to  interpi-et  rapidly 
and  accurately  wliat  lie  scc^s  and  act  npoii  it.  Yon  nniy 
see  a  mark   jx-ifcct  ly   and  liavc  ;in    :irin  perfect  as  an   arm 
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in  every  respect,  and  yet  it  may  be  (juite  impossible  for 
yoii  to  hit  the  niiii-k  witli  a  stone;  a  man  witli  less  perfect 
sight  and  less  perfect  muscnlatiire  may  do  much  better 
owing  to  better  co-ordination.  I  realise  that  it  is  not 
helpful  at  such  a  meeting  as  this  to  confess  it,  but  I  think 
it  is  equally  impossible  to  select  aviators  by  a  medical 
examination  as  it  would  be  to  select  a  public  school 
cricket  team  by  the  medical  examination  of  a  limidi-od  or 
fifty  boys  of  the  same  age.  The  ground-man's  estimate 
of  their  capabilities  after  five  minutes  with  each  at  the 
nets  would  probably  be  a  far  more  accurate  one. 

Anyone  can  be  made  to  i)lay  cricket  to  a  certain  extent, 
and  anyone  can  be  taught  to  fly,  but  in  the  latter  case, 
especially  in  war  time,  the  question  of  pluck,  resource  and 
rapidity  of  response  to  stimuli  is  far  more  important  than 
medical  perfection. 

I  am  not  intending  to  minimise  the  value  of  medical 
examinations.  If  the  number  of  candidates  is  sufficient, 
obviously  it  is  wise  to  have  medical  perfection  as  far  as 
we  can  estimate  it,  and  medical  examination  will  certainly 
be  most  useful  in  determining  a  candidate's  probable 
reaction  under  fatigue  and  stress  and  in  high  altitudes, 
and  the  influence  of  these  conditions  on  the  eye  is  of 
paramount  importance. 

Such  matters  as  colour-vision,  light  sensibility,  etc.,  can 
only  be  determined  by  a  practical  examination,  and 
accurate  records  of  all  other  points,  especially  with 
regard  to  judgment  of  distance,  should  be  kept,  in  view 
of  determining  which  men  will  probably  be  dangerous 
fliers. 

With  regard  to  the  Air  Force  itself,  there  must  be  some 
standard.  Parents  will  want  to  know  years  beforehand  if 
their  sons  will  pass  for  the  Service,  and  men  in  the  Service- 
would  be  claiming  pensions  for  various  disabilities  said  to 
be  contracted  durinjif  their  service.  Whatever  standards 
are  fixed,  I  think  it  will  be  absolutely  essential  that 
candidates  should  have  a  few  trial  fiights  before  being 
definitely  admitted.      Although  the  visual  standards  in  the 
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Air  Force  have  been  so  very  much  lower  than  those  of 
other  nations,  particnhirly  of  tlie  U.S.A.,  I  think  everyone 
will  admit  that  they  do  not  seem  to  have  been  any 
detriment  to  our  men  as  a  fighting  force. 

In  this  connection  it  may  be  of  interest  for  me  to 
mention  that  one  of  our  best  known  aviators,  a  man  who 
was  flying  before  the  war,  and  who  has  flown  ever  since 
with  conspicuous  success,  is  myopic  in  both  eyes  to  the 
extent  of  5  D.  and  has  also  very  indifferent  binocular 
vision,  probably  the  result  of  habitually  wearing  an  eye- 
glass ;  another  man,  equally  well  known,  has  high  mixed 
astigmatism  and  4  prism  degrees  of  exophoria  and  2 
degrees  of  hyperphoria  ;  and  I  have  the  records  of  a  large 
number  of  similar  cases. 


Opening  Papek. 
Major  E.    C.   Clements 


remarked  that  in  spite  of  what  Mr.  Brailey  had  just  said 
in  connection  with  his  examinations,  he,  the  speaker, 
could  retaliate  a  little  in  so  far  as  Mr.  Brailey  had  said 
that  there  were  men  who  had  been  flying  though  they  had 
only  one  eye.  This  he  admitted,  but  they  were  men  who 
had  learned  quasi-stereoscopic  vision  long  before.  That 
was  a  totally  different  thing  from  the  case  of  the  man 
who  was  nsed  to  his  two  eyes  in  the  ordinary  sense  of 
the  woi'd  and  tht'ii  suddenly  became  monocnlar.  Tlie 
Tiinn  uitli  two  (jyes  had  not  len.rned  to  diiferentiato  by  fine 
shadows  and  parallax  as  the  monocular  man  Inid. 

Jn  looking  thr(jugh  the  series  of  cases  which  luid  bc^en 
ref('rre(l  to  him  on  account  of  bad  landings  and  which 
Inid  passed  tliiongh  the  Commissions  ]5oard  as  fit  to  fly, 
tliere  were  liftccn  iind^lyopic  eyes  of  less  than  ,/*^-  vision 
not  iniprovcil  with  coi'i-ectioii.  Itwoidd  be  fail-  In  ;issnme 
tliat  as  tliese  cases  wcyc.  nnt  mj)  Io  standaid  i-cMpiii-od, 
fuw,  if  any,  others   could   h;i\'e  In-en  passed  by  the   IJoai'd  ; 
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this  being-  so,  it  shows  ;iii  n  I  most  total  failure  witli  rcf^ard 
to  ability  to  liuid  in  such  rases  ;  besides  these  a  consider- 
able nuni])er  had  liad  glasses  ordered  I)}'  Mr.  I)iailey  and 
were  still  failures. 

In  reference  to  testing*  capacity  for  judging  distance  he 
had  tried  to  get  correlations  between  tlie  needle  and 
other  tests.  It  was  ti-ied  with  pins  instead  of  glass 
edges  as  Prof.  Spearman's  test  now  is  carried  out.  He 
tried  tliat  method  on  fifty-five  aviators,  the  great 
majority  of  whom  were  returned  prisoners  of  war  after 
long  service ;  some  had  undergone  long  terms  of  im- 
prisonment, and  therefore  had  had  a  rest  from  flying, 
and  they  were  not  consequently  suffering  from  Hying 
stress.  Among  those  fifty-five  repatriated  prisoners,  the 
average  error  was  25  mm.  in  trying  to  place  the  ])ins  in 
line.  He  also  tried  all  the  men  on  Bishop  Harman's 
moveable  diaphragm  test  as  a  test  not  necessarily  of  their 
binocular  vision,  but  more  in  regard  to  maintenance  under 
difficulty.  With  that  test,  56  per  cent,  of  the  cases 
gave  the  diaphragm  of  zero.  Those  cases  gave  an  average 
reading  of  less  than  25  mm.  with  the  needle  test  on  ten 
readings.  He<  then  took  those  cases  who  gave  readings 
of  up  to  8  diaphragm  as  a  fair  average,  and  found 
the  readino-  went  back  to  40  mm.  error  with  the  needles 
again,  or  nearly  double  the  average  error.  They  all  had 
a  ])revious  history  of  bad  landing  in  the  early  time,  but 
had  been  passed  out  as  pilots  ;  unfortunately  they  did  not 
long  survive  in  over-sea  regions.  Further,  six  who  had 
diaphragms  of  over  8  were  referred  back  to  him 
because  they  could  not  land.  The  Hishop  llarman 
diaphragm  was  subject  to  the  criticism  that  it  was  a  test 
with  a  near  fixation  point.  However,  when  members 
heard  some  statistics  on  the  trades  or  })rofessions  of  the 
men  before  they  took  to  flying,  it  would  be  admitted  by 
them  that  the  previous  occupation  at  near  work  had  a 
definite  bearinsf  on  the  visual  efficacv  of  the  aviator.  \\v 
took  one  group  of  2iU  men  turned  down  for  bad 
landings. 
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Eiigineeriiitr  draughtsmen,  architects  and  surveyors 
were  put  into  one  class,  because  they  all  did  practically 
the  same  kind  of  work,  viewed  from  the  standpoint  of  the 
eyes  :  they  used  a  slide  rule  and  protractor,  etc.  Of  this 
class  there  were  35  per  cent.,  clerical  25  per  cent., 
students,  including  school  pupils,  25  per  cent.  Even 
excluding  students  and  school-boys,  one  got  60  per  cent, 
at  close  occupations — i.  e.  engineering  and  clerical.  On 
another  series  of  cases  the  percentages  worked  out  to  the 
same  result  within  two  decimal  points. 

With  regard  to  the  needle  test,  he  was  not  able  to  use 
it  on  the  early  cases  and  could  only  employ  it  on  the 
returned  prisoners  of  war.  With  reference  to  diaphragm 
test  results  of  pilots  turned  down  for  bad  landings,  these 
have  been  classified  as  follows  : 

(1)  Where  bad  landers  were  not  allowed  to  go  up  "  solo" 
it  was  found  that  they  gave  an  average  diaphragm  test 
of  14. 

(2)  Those  who  had  been  turned  down  with  less  than 
ten  hours  solo,  having  broken  too  many  machines  and 
having  been  found  too  expensive  to  keep,  gave  a  diaphragm 
test  of  10. 

(3)  Those  who  had  had  less  than  fifty  hours'  flying 
and  had  not  been  overseas  gave  a  diaphragm  test 
of  7. 

(4)  Those  who  had  been  overseas,  and  had  either 
crashed  or  been  suffering  from  fatigue  and  after  returning 
for  a  rest  were  found  unable  to  land  ])roperly,  gave  a 
din])hragm  of  9. 

This  is  a  fair  avei-age  i-esult  on  a  large  number  of 
cases.  Another  ))oint  was  th(5  fact  that  the  average 
iiiiiiiber  of  hoiiivs  (] ii;il  f  licse  iiicii  1i:m1  liiid  previous  to  being 
turned  down  was  fifteen  lioin-s,  while  as  to  tlie  average  for 
men  who  wcic  passed  out  without  difliculty  in  landing  six 
hours  mi^'"lit    he  hikcn  as  a  fair  time. 

Dealing  witii  I'rol.  Spearman's  rcsmarks  in  icsjx'ct  ol 
stereoscopic  visi(jn,  lie  agreed  with  all  that  gentleman 
had  said,  except  in   so   far  as  he   stated  that  there  should 
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be  somethiiif^  projecting  out  of  the  aeroplane  wliicli  could 
be  used  by  the  aviator  as  a  fixed  point.  That  might  be 
possible,  and  if  it  could  be  provided  it  might  help,  but  as 
a  rule,  in  nearly  all  aeroplanes  of  to-day  the  pilot  was 
sitting  well  back  on  the  fuselage.  '^J'here  was  the  nose,  with 
a  long  engine,  in  front,  and  tliat  provided  such  a  fixed 
point  as  was  required  to  estimate  by.  The  speaker  luid 
asked  several  of  the  instructors  at  the  aerodrome  at  wliich 
he  is  at  present  to  describe  how  they  know  that  they  are 
flying  level.  They  gauge  it  first  of  all  by  the  wings, 
using  the  peripheral  field  of  vision ;  therefore  a  good 
peripheral  field  of  vision  is  essential  for  maintaining 
balance.  Then  the  pilot  looked  at  the  horizon,  using  the 
nose  of  the  machine  as  a  protractor  for  measuring  the 
angle  at  which  they  were  flying.  If  the  horizon  met  a 
certain  point  of  the  nose  of  the  machine,  the  men  knew 
they  were  flying  level.  If  it  seemed  above,  they  knew 
they  had  got  their  nose  down  ;  if  below,  they  knew 
they  were  flying  upwards.  And  they  judged  not  only 
whether  they  were  flying  up  or  flying  down,  but  every 
machine  in  flight,  if  left  to  itself,  took  a  gliding  angle 
on  landing,  arid-  the  men  had  a  definite  fixed  point  at 
which  they  kept  the  horizon,  and  then  they  knew  they 
were  preserving  that  gliding  angle.  Thus  the  men  had  a 
very  shrewd  idea  of  trigonometry  in  aviation.  There  was 
one  particular  machine  which  was  regarded  as  a  very 
unstable  one,  and  finally  it  was  condemned  owing  to  a 
series  of  accidents  which  had  occurred  with  it.  Very 
few  people,  therefore,  would  fly  it.  It  was  a  machine 
in  which  the  pilot^s  seat  was  eight  inches  in  front  of  the 
wing  edge,  and  it  was  a  very  diflicult  thing  for  that 
machine  to  be  flown,  because  both  wings  could  not  be 
in  view  at  the  same  time,  especially  when  wearing  i^ogtrles, 
which  interfere  with  peripheral  field.  There  was  supposed 
to  be  some  inherent  fault  in  the  machine.  It  was 
regarded  as  a  side-slipper,  and  experiments  were  carried 
out  with  it  to  find  why  it  had  such  a  tendency  to  side-slip. 
A    few    pilots,    however,    said    it  had  not.      Owing  to  the 
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number  of  aocideiits  which  liappened  through  it,  the 
authorities  could  hardly  believe  these  latter.  The  trouble 
was  due  to  the  nou- appreciation  by  the  pilot  because  he 
could  not  aee  the  two  wing  edges  at  the  same  time.  That 
machine  and  others  like  it  had  to  be  taken  off  the  strength 
of  the  squadrons,  and  condemned  on  that  account.  He, 
the  speaker,  had  talked  to  some  of  the  pilots  who  flew  it 
successfully,  and  one  man  at  the  aerodrome  said  he  could 
almost  diagnose  whether  a  man  was  going  to  have  an 
accident  when  he  was  flj^ing  the  machine  from  one 
particular  habit  all  who  flew  it  badly  had,  i.e.  in  order 
to  know  whetlier  they  were  flying  straight,  or  one  wing 
down,  they  had  to  turn  their  head  from  side  to  side  ;  they 
also  would  not  go  up  in  this  machine  in  goggles  because 
when  wearing  them  they  were  less  able  to  know  whether 
the  machine  was  flying  straight.  If  a  side-slip  occurred 
the  aeroplane  would  whip  round,  put  its^nose  down,  and 
get  into  a  spinning  nose-dive. 

With  regard  to  Prof.  Spearman^s  fourth  point  as  to 
unification  and  projection,  those  were  interesting  matters 
in  the  way  the  Professor  explained  them,  and  he  had 
found  it  to  be  so  in  some  of  the  training  he  had  been 
giving,  with  regard  to  the  question  of  the  disparate  points 
in  between  the  circle  and  the  cross,  as  drawn  by  Prof. 
Spearman.  The  first  thing  one  had  to  do  in  a  certain 
number  of  these  cases  was  to  recognise  that  the  men  were, 
practically,  monocular  ;  they  su|)pressed  one  field.  One 
must  get  the  brain  to  accept  the  cross,  its  tendency  being 
to  cut  it  out.  The  candidates  must  be  made  to  appreciate 
a  binocular  field,  and  when  that  had  been  done  they  nmst 
be  told  to  see  two  points  and  fuse  them  ;  at  first  they 
would  then  get  two  cii'cles  and  two  crosses.  h]vriituall3'^, 
one  got  tlieiii  to  fuse  proptM'ly  and  see  a  circle,  a.  ])()int 
and  a  cioss.  Then  judgment  caiiie  in  and  I  he  candidate 
made  a  wrong  estimate,  ])lacint^''  tin;  ])oinl  in  the  wrong 
])Ositioii  witli  regard  to  the  dispa ration.  It  was  then 
necessary  to  train  them  to  corrcjct  that,  as  Ihey  had  not 
an    innati'   knowh'dgc    of    position  of  the   left  or  right  side 
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of  the  retina,  but  tlioy  picked  it  up  (piickly  when  once 
they  had  started  training.  '^^Hiey  would  say  the  two  tilings 
were  double  and  therefore  they  ought  to  be  in  front  or 
behind.  They  made  a  guess,  but  did  not  realise  they 
were  in  front  or  behind  because  they  did  not  recognise 
they  were  on  such  and  such  disparate  points. 

With  regard  to  the  percentage  of  successes  he  had  had, 
Mr.  Brail ey  over-estimated  them.  The  figure  was  82  per 
cent,  of  the  cases  referred  to  him  on  account  of  bad 
landings  ;  the  remainder  were  partial  failures.  The 
majority  of  failures  were  in  men  who  would  have  to  wear 
glasses;  they  were  only  partial  failures,  because  one  met 
a  certain  number  of  men  with  a  squint  who  afterwards 
got  a  reasonable  perspective,  but  for  some  reason  they 
could  not  always  maintain  it,  while  the  rest  of  them  did. 

In  order  to  see  if  such  training  would  have  a  lasting 
result  as  regards  flying  ability  Col.  Flack  investigated  a 
series  of  seventy-three  cases,  following  their  progress  up  to 
the  date  of  the  armistice  ;  84  per  cent,  were  successful,  the 
majority  having  stood  up  under  active  service  conditions 
for  ten  months.  All  the  successful  ones  were  either  still 
flying  or  had  become  casualties  from  wounds. 

Col.  J.  Herbert   Parsons 

said  that  he  did  not  feel  he  was  justified  in  attempting 
to  talk  with  any  authority  on  this  subject.  He  had, 
however,  had  opportunities  of  seeing  much  of  tlie  work 
which  had  been  done  by  Prof.  Spearman,  Mr.  J^railey 
and  others  in  England,  and  also  what  the  Americans 
had  done. 

The  points  which  had  struck  him  were,  first,  the  extra- 
ordinary number  of  problems  which  had  arisen  in  con- 
nection with  aviation — problems  concerning  which  prac- 
tically nothing  was  yet  known. 

The  second  point  was  that  the  Air  Service  had  to  deal 
with  practical  problems,  and  it  was  necessary  to  make 
standards  to  fit  the  situation   as  far  as  ])ossible  with  the 
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kuowledge  so  far  available.  There  were  thus  two  problems 
which  should  be  kept  separate  :  the  Air  Ministry  had  to 
deal  with  the  fixing  of  standards  according  to  the  con- 
ditions which  existed  in  Avarfare  and  the  conditions  which 
should  apply  in  civil  aviation,  which  latter,  he  imagined, 
Avere  a  different  set  of  problems  altogether,  and  must  be 
decided  largely  on  theoretical  considerations. 

But  by  far  the  most  important  subject  from  the  point 
of  view  of  this  Society  was  the  question  of  research. 
To  his  mind  the  Air  Ministry  had  gone  in  the  right 
direction  in  getting  Prof.  Spearman  and  scientific  men 
of  that  calibre  to  work  at  the  subject  in  a  scientific 
manner  and  thrash  it  out  as  far  as  knowledge  would 
permit.  A  very  considerable  volume  of  literature  had 
been  issued  by  the  Americans  on  the  subject,  but  one 
could  not  help  being  struck  by  the  extent  to  Avhich 
speculation  entered  into  it,  yet  put  in  such  a  form  that 
it  did  not  appear  so  speculative  as  it  really  Avas.  He 
could  not  help  feeling  that  many  of  the  so-called  results 
were  not  yet  firmly  settled. 

In  the  question  of  heterophoria,  for  example,  Mr.  Brailey 
— Avho  had  had  great  experience — had  doubts,  although 
in  that  matter  Major  Clements'  view  Avas  supported  by 
the  Americans.  In  this  kind  of  research  much  more 
control  Avas  needed  ;  all  the  observations  spoken  of 
ought  to  have  been  done  against  controls.  In  any  Avell- 
conducted  scientific  investigation  one  endeavoured  to 
eliminate  variable  factois  as  much  as  possible,  and  Avhere 
such  could  not  bo  done  the  use  of  controls  Avas  clearly 
necessary. 

The  subject  was  a  most  fascinating  omv,  but  ho  thouglit 
the  two  pai'ts  of  it  which  ho  luid  mentioned  ought  to  be 
kept  se})ai-ate.  And  lie  hoj)ed  the  Air  Ministry  Avould 
coiitinue  to  l(j(jk  on  the  investigatory  side  of  the  subject  as 
well  as  the  })ractical  one. 

I'rof.  Spearman  definitely  said  to-dny  thsit  he  hoped 
p8yclK)logy  would  liave  somotliing  lo  Icacli  oplithalmo- 
logists,  and   those    who   heard    llial     remark    would    look  to 
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liiiii  to  substantiate  it.  'J'liere  was  no  donht  lie  Imd 
justified  it  u])  to  a  cortjiiu  point  that  day,  s<^  tlial  inany 
of  those  present  had  learned  about  stereoscopic  vision 
wliat  they  had  not  known  before,  but  he  hoped  the 
Professor  would  go  on  witli  liis  researches,  even  now 
the  war  was  over,  especially  nfter  his  excellent  start. 
He  would  be  very  interested  in  the  later  results  which  he 
would  achieve. 


Mr.     GitKENK 

said  he  would  like  to  allude  to  one  or  tw(j  unscientilic 
but  practical  points  in  connection  with  the  P'ifth  Army 
which  he  mentioned  in  the  morning  session.  All  those 
in  that  Army  who  wished  to  go  in  for  flying  had  to  pass 
through  his  hands;  there  was  a  rush  of  candidates,  as 
the  Flying  Force  was  a  popular  branch.  In  that  matter 
he  was  "  on  his  own  '^  ;  he  could  not  get  the  instruments 
because  the  authorities  never  came  to  him,  and  any  special 
instrument  he  requisitioned  for  was  refused.  He  asked 
for  an  ordinary  lamp  for  testing  colour-vision.  '^i'he 
indent  went  through  to  England,  and  in  three  and  a- 
half  months  it  was  returned  with  the  expressed  regret 
that  it  could  not  be  passed.  In  tlie  case  of  those  who 
wanted  to  join  the  Flying  Corps  he  wrote  and  asked  the 
authorities  what  was  the  required  standartl ;  ultimately 
he  found  that  no  special  standard  of  vision  had  been 
arranged,  but  one  had  been  arranged  before  the  arniistice 
was  signed.  In  the  candidates  he  saw  he  insisted  on  a 
fairly  good  standard  of  vision.  Ue  took  no  interest  at 
all  in  binocular  vision  because  he  thought  a  good  deal 
of  nonsense  had  been  talked  about  it  ;  men  with  one  eve 
could  do  most  of  the  things  re(juired.  If  a  man  had  only 
one  eye,  after  some  time  he  learnt  to  appreciate  distances 
fairly  well.  Among  the  men  who  had  already  biHMi  in 
the  Flying  Corps  there  were  sent  to  him  those  who  had 
crashed  several  times,  and  he  usually  found  there  was 
nothing    wrong    with    the    vision.      Some    of    them,    after 


52        DISCUSSION    ON    VISUAL    REQUIREMKNTS    OF    AVIATORS. 

being  sent  for  a  rest,  went  back  and  did  well  afterwards ; 
he  regarded  them  as  cases  of  fatigue.  Another  class 
contained  the  man  who  had  been  fighting  in  the  air  and 
latterly  had  not  done  so  well.  Such  a  man  would  say, 
"  When  I  get  into  a  row  in  the  air  I  cannot  see  so  well 
as  I  did."  One  keen  young  officer  was  a  myope,  and  he 
gave  that  officer  correcting  glasses ;  he  said  he  wanted 
to  get  the  correction  ground  on  to  the  goggles.  That 
was  done  for  this  officer,  and  he  knew  that  he  subsequently 
brought  down  three  enemy  ^planes.  This  officer  had  good 
confidence  in  himself  once  he  felt  he  could  rely  on  his 
vision.  Therefore  he  did  not  think  binocular  vision  was 
very  important  in  these  cases.  It  was  largely  a  practical 
question  of  what  a  man  could  do  and  the  amount  of  con- 
fidence he  felt  in  himself  while  in  the  air,  as  regards  his 
vision. 

Mr.  Harrison  Butler 

said  he  wished,  as  one  ignorant  of  the  subject,  to 
thank  Prof.  Spearman  for  lightening  his  darkness  on 
the  nature  of  stereoscopic  vision.  But  a  number  of 
members  did  not  understand  the  instruments  he  described — 
the  rod  instrument,  and  the  one  of  which  he 
made  a  sketch.  He  asked  as  to  the  Hering  drop-test, 
which  was  the  one  he,  the  speaker,  most  frequently 
used,  'i'he  judgment  with  that  had  to  be  made  with 
extraordinary  ra])idityj  and  therefore  it  eliminated  one 
of  the  errors  which  Prof.  Spearman  mentioned.  One 
had  to  deal  with  lack  of  binocular  vision  in  compensation 
cases.  One  test  was  to  drive  in  a  nail,  using  only  one 
eye  :  he  had  tried  his  children  on  it,  and  it  was  difficult  : 
yet  with  only  one  eye  one  could  catch  a  cricket-ball.  That 
supported  what  the  late  Mr.  JJoyne  used  to  write  about: 
a  man  could  be  a  good  cricket  oi-  tennis  player  if  he 
liad  a  mysterious  something  called  '^eye"  which  had 
]i(j  r(il.'ition  to  the  acuity  of  his  vision.  There  were 
cricketers  who  wore  sj)0ctacles  jiiid  yet  did  vei-y  well. 
Using   only  oik;    eye,  Ik;    could   cMtcli    a  cricket-ball    quite 
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well,  and  oven  in  an  artificially  lighted  room,  where  the 
shadows  would  be  altered.  The  teat  was  much  easier 
if  the  master  eye  was  em[)loyed  ;  when  it  was  closed  it 
was  more  difficult  to  catch  a  ball. 


Dr.  Eaton 

said  he  had  no  experience  of  eyesight  in  connection  with 
aviation,  therefore  he  had  nothing  to  add  in  a  direct 
way,  but  there  were  a  few  points  he  would  speak  of 
concerning  stereoscopic  vision  which  might  not  be  out 
of  place. 

The  rigid  distinction  commonly  made  between  binocular 
vision  and  uniocular  vision  was  one  which  rested  not  on 
proof,  but  on  evidences  which,  though  they  appealed 
very  strongly — so  strongly  as  to  receive  almost  general 
acceptance — still  were  not  final.  He  did  not  wish  just 
now  to  enter  into  the  arguments  against  this  view,  as 
that  would  occupy  too  much  time,  but  should  such 
become  acceptable,  the  importance  of  binocular  vision 
would  prove  to  be  much  less  than  that  at  present  assigned 
to  it. 

The  next  point  concerned  the  importance,  in  testing 
the  binocular  element,  of  using  only  actual  solid  bodies, 
as  Prof.  Spearman  mentioned.  In  testing  against  cards, 
there  was  the  fallacy  of  looking  througli  instruments 
which  in  themselves  were  inaccurate,  namely,  stereoscopes. 
The  perfect  stereoscope — at  any  rate  of  the  prismatic 
pattern — had  never  been  made,  and  those  in  common 
use  were  far  from  perfect.  It  was  only  by  using  solid 
objects  themselves  that  errors  due  to  that  cause  could 
be  eliminated. 

With  regard  to  the  necessity  of  having  an  available 
foreground  with  which  to  compare  relative  distances, 
Prof.  Spearman  said  that  had  been  entirely  overlooked. 
In  an  article  which  he,  the  speaker,  jniblished  a  couple 
of  months  ago  in  the  British  Journal  of  OphtJialvwloyy, 
he  entered  fully  into  that  point. 
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Mr.  R.  R.  Cruise 

said  he  could  substantiate  the  remarks  of  Mr.  Brailey  as 
to  the  extraordinary  lack  of  association  which  appeared 
to  exist  between  good  flying  and  good  sight.  He  had 
examined  the  sight  of  numerous  pilots  of  assured  pro- 
ficiency, and  had  been  suprised  to  find  them  anisometropic 
and  ametropic  to  a  marked  extent. 

Mr.  Ernest  Clarke 

said  he  had  but  little  to  contribute,  but  would  like  to 
accentuate  what  Mr.  Brailey  said  about  the  importance, 
when  the  men  could  be  deliberately  chosen,  of  testing 
with  homatropine  so  as  to  exclude — or  detect — latent 
liypermetropia.  He  had  been  connected  with  two  Royal 
Air  Force  hospitals,  and  had  only  come  into  relationship 
with  men  who  had  crashed.  He  had  examined  many 
of  them,  and  practically  all  of  them  had  hypermetropic 
astigmatism,  yet  they  had  been  passed  as  what  was 
termed  "  practically  normal. ^^  When  one  could  pick  the 
men — which  was  not  practicable  during  the  war — these 
cases  need  not  necessarily  be  refused.  It  was  not 
sufficiently  realised  that  goggles  could  be  fitted  with  a 
triplex  glass  in  order  to  give  peripheral  vision  (large 
dome-shaped  glasses),  and  the  correction  of  the  error 
could  be  put  in  the  centre  of  the  glasses.  If  the  goggles 
were  made  pro))erly,  there  was  no  reason  why  peripheral 
vision  should  be  diminished. 


Col.  Parsons 

said  one  important  aspect  which  had  not  been  touclied 
on  was  the  correlation  of  the  visual  tests  with  the 
moclical  exannnation  of  the  ])atient  in  other  respects. 
'J'lie  meeting  would  he  ghid  lo  liear  the  experience  of 
(/()!.  I^'hurk,  who  ii:id  h;id  I'xtcnsive  experience  in  these 
matters. 
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Col.  Flack 

said  that  it  had  been  necessary  to  give  great  attention  to 
this   vexed  question    of   vision    in    the    Iloyal    Air    Force. 
During   tlie  war   the    standard    liad    been    set    for    pilots, 
whereas    the    last   speaker    referred    to    the   standard  for 
observers.      Only  observers  were  taken  directly  for  service 
in   France ;  pilots    had    to    be    examined    and    trained    in 
England  beforehand.      When    discussing  tlie  question    of 
vision  he  generally  pointed  out  that  it  was  the  magnitude 
of    the    exceptions    which    broke    tlie    rule,    and    people 
associated  with  flying  were  beginning   to  be   struck   with 
that.      One  could  hear  it  said  that  these   men  must   have 
perfect  acuity,   good    stereoscopic    vision,  etc.,  yet   many 
experts  would  say  that  it  was  not  so  simple   as   had  been 
thought,  and  there  was  an  enormous  body  of  exceptions  in 
the    case    of  visual   requirements.      One    must   remember 
that   in   all   tests   there   was   some   latitude.      One   asked, 
in   regard    to   a  candidate,   w^as  he  likely   to   acquire   the 
art   of    flying  ?      That  really  meant  co-ordination   of  eye 
with  arm  and  leg  movements,  which  was  not  so  simple  as 
it  was  thought  to  be.      Therefore  he  would  emphasise  ^Ir. 
Brailey's  point,  that  it  was  possible  for  a  man  with  a  good 
eye   and  arm   and  leg   co-ordination,    without    necessarily 
having  perfect  vision,  to   fly  and   to  land   in    almost   any 
circumstances.      The  vision   tests  must  also  be  directed  to 
ascertain  whether  the  candidate  was  likely  to  stand   the 
wear  and  tear  of  flying.      However  good  a  man  might  be, 
if  on  stressing  him  his  vision  got  worse  he  must  be  looked 
after.      Wear   and  tear  was  very  great  in  war,  and  it  was 
to  that  wear  and  tear   that  the  vision   was   likely  to  give 
way.      He   was  sure    Major   Clements    was  right,  that  by 
rest  and  treatment  a  man^s  vision  could  be  got  back.      It 
would    be  a   good   ])lan   to   have  military  pilots   tested   at 
varying  altitudes  by  means  of  specinl   n])paratus  like  Col. 
Dreyer's    for   a  period    of   at  least    one    hour,    hnving   an 
ophthalmic  specialist   there  who  would  test   the  vision    at 
those  altitudes.      There  should  also  be  a  test  of  fatigue  of 
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ocular  muscles.  A  man  who  was  easily  fatigued,  even  if  he 
had  excellent  vision,  should  be  prevented  from  going  into 
the  service.  He  had  evidence  in  support  of  what  he  was 
saying  from  the  Macdougal  dotting  machine.  With  this 
apparatus  he  had  found  some  pilots  much  more  easily 
fatigued  than  others. 

If  a  man  had  not  the  fighting  temperament  he  would 
not  do  good.  Air  Force  officers  were  always  most  willing 
to  give  information,  hence  one  could  learn  a  great  deal 
from  talking  with  them. 

There  were  many  problems  to  be  investigated  and  he 
thanked  Col.  Parsons  for  what  he  said.  The  question  of 
fatigue,  whether  of  eye,  respiratory  system  or  nervous 
system,  had  an  important  correlation.  The  preventive 
treatment  was  the  prevention  of  the  onset  of  flying 
fatigue. 
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IV.  DISCUSSION  ON  EYESIGHT  IN  CONNECTION 
WITH    EDUCATION. 

On  Friday,  May  2n(l,  members  paid  a  visit  to  the  Day 
Scliool  for  the  Blind,  Brecknock  Road,  Camden  Town,  and 
to  the  Myopia  School,  Exmouth  Street,  Hampstead  Road, 
London. 

Opening   Paper. 
By  Dr.  James   Kerr. 

At  the  present  time  any  examination  of  the  relations 
between  vision  and  education  rests  much  on  the  testing  for 
acuity  in  school.  Fatigue,  functional  troubles,  the  ocular 
results  of  various  kinds  of  work  and  conditions  and  risks 
of  deterioration  visually  are  scarcely  noted  by  those  who 
have  the  medical  oversight  of  education. 

Leaving  on  one  side  the  catarrhal  eye  troubles  of  early 
life,  we  at  once  come  to  the  testing  of  visual  acuity.  This 
has  to  be  done  with  due  consideration  of  its  ultimate 
purpose  ;  for  instance,  for  careful  physiological  researches 
some  constant  or  accurate  test-object,  such  as  Ives  gratings, 
would  be  used,  but  for  ordinary  clinical  purposes  the 
performance  of  each  eye  separately  is  recorded,  using  the 
standard  test-types,  the  error  of  experiment  here  being 
small  compared  with  other  errors. 

Results  of  Vision  Tksting. 

Although  the  circumstances  are  quite  different  this 
common  practice  has  been  adopted,  and  the  vision  of  enrli 
eye  has  to  be  separately  recorded  in  the  medical  inspection 
of  school  children.     But  the  results  are  dubious,  and  years 
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ago,  after  unicli  consideration  and  some  preliminary 
testing,  I  rejected  the  method  as  taking  up  too  much  time 
to  get  fair  results,  introducing  an  enormous  psychological 
element  with  younger  children,  the  second  eye  tested 
usually  giving  the  worst  record. 

It  is  said  that  testing  each  eye  separately  is  useful  in 
detecting  amblyopic  eyes,  but  testing  is  omitted  in  the 
youngest  children,  and  as  the  small  percentage  of  ambly- 
opic eyes  squint  separate  testing  is  hardly  needed. 

The  method,  too,  may  lead  to  such  anomalies  as  the 
classification  used  in  the  most  recent  model  of  school 
inspection,  vision  being  graded — 

Grade      I :   Better  than  -^-^  both  eyes  ; 

Grade    II  :   -^-^  in  both  eyes,   or  y\   in   one  eye   and 

better  than  jy  in  the  other ; 
Grade  III  :    ^%  in  one  eye  and  worse  in  the  other,  or 
worse  in  both — 
grouping  which  unfortunately  does  not  express   correctly 
the  visual  efficiency  of  the  individual. 

Examinations  in  school  or  elsewhere,  if  for  public  health 
purposes,  should  be  cheap,  rapid,  without  novelty,  capable 
of  being  easily  checked,  and  give  a  fairly  correct  estimate 
of  efficiency  for  the  purposes  of  daily  life. 

The  copying  of  test-types  by  children  using  both  eyes 
affords  all  these  results,  does  not  waste  the  doctor's  time, 
and  from  the  written  record  can  be  checked  later.  It 
can  also  be  made  to  furnish  material  for  massive  means 
of  investigation  and  reseai'ch  under  simultaneous  con- 
ditions which  the  separate  testing  of  each  eye  would  fail 
to  afford  in  matters  such  as  school  tasks,  illumination, 
glare,  age,  sex,  etc. 

The  statutory  medical  inspection  has  for  a  dozen  years 
past  led  to  an  enormous  amount  of  I'oiilino  vision  tests. 

Tlic  medical  oflicei's  of  henltli,  who  :h'('  nominally  the 
school  medical  (jllicers,  in  setting  ont  [\\v.  returns  they 
receive,  scarcely  discriminate  sufficiently  in  statistical 
t  I'CMt  nicnt  to  make  analyses  satisfactory  or  compaiisons 
jiistifia)>le.       \\  h(;revei*     nunihei-s     of     children    ai'e    being 
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i-eported  upon,  unless  tliere  is  tjibulation  by  sex  and  in 
annual  age  groups,  the  value  of  the  work  is  largely 
destroyed  by  nuiskiiig  of   elTects. 

Tables  run  through  the  earlier  Board  of  Education 
reports  collating  results  in  diflerent  places  in  different 
years,  grouping  all  ages  and  both  sexes  together,  and 
giving  for  the  total  inspected  ])ercentages  of  the  various 
degrees  of  defect  for  right  and  left  eyes  respectively.  On 
the  whole  the  left  probably  gives  the  worst  records,  and 
one  considerable  town  returns  89  per  cent,  right  and  only 
67  per  cent,  left  eyes  with  normal  vision,  5  per  cent,  right 
and  24  per  cent,  left  being  noted  as  ^.  There  are  extra- 
ordinary variations  in  districts.  Thus  taking  y^-  as  bad 
vision,  extremes  run  from  19*5  per  cent,  in  Newcastle  to  4*4 
in  Ashton-under-Lyne,  whilst  Lancashire  registers  11*3  per 
cent,  against  Gloucestershire,  4*8  per  cent.  These  tables, 
begun  ten  years  ago,  were  discontinued  in  191  l,  when  a 
table  for  defective  vision,  presumably  less  than  Jj,  is  given 
ranging  from  10*7  per  cent,  in  the  ophthalmologically  best 
district  to  59*6  per  cent,  in  the  worst.  So  far  we  have 
jissumed  that  the  results  of  testing  by  type  gave  approxi- 
mately real  values:  In  most  of  these  tables  the  errors  are 
])robably  so  great  as  to  deprive  them  of  value  for  scientific 
purposes.  Even  with  expert  examiners  and  using  both 
eyes  the  error  for  all  children  massed  may  be  10  per 
cent,  in  excess,  and  foi-  seven-year-olds  may  exceed  30  ])er 
cent. 

A  school  doctor  wrote  to  nw  recently — "  W  hy  can  a 
young  child  see  a  pin  on  the  floor  but  has  to  hold  the 
book  up  to  its  nose  to  read  ?  "  We  will  leave  that 
question  unanswered  for  the  present,  and  ask  rather 
whether  the  retinal  acuity  is  greater  the  younger  the 
child.  A  priori  this  is  to  be  expected  :  the  structural 
elenuMits  being  finer,  the  discrimination  should  be  greater. 
Although  vision-testing  at  first  was  altogether  against 
this,  the  results  of  testing  hearing  suggested  an  answer. 
A  considerable  number  of  children  were  tested  with  the 
watch  tick,  and  an  age  curve  was  obtained  comparable  to 
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the  age  curve  for  defective  visual  acuity.  But  later, 
attempting  to  standardise  hearing  with  whispered  words, 
greater  acuity  of  hearing  was  found  the  younger  the  child. 
By  careful  examination  of  very  young  children  with 
test-types,  reducing  the  mental  efforts  to  the  lowest, 
stimulating  the  flagging  attention  by  sweets  and  encourage- 
ment, somewhat  similar  results  were  got  for  vision. 

London  Figures. 

More  recently  Dr.  Margaret  Hogarth  has  repeated  the 
work  with  every  precaution  and  many  refinements  on  800 
Peckham  infants,  ast.  from  4  to  7-|-  years,  getting  normal 
vision  in  86  per  cent,  and  bad  vision  in  only  3'2  per  cent. 
Of  these  children,  one,  a3t.  5  years,  had  considerable 
myopia,  and  eleven  amblyopic  squinting  eyes.  These  800 
infants,  with  86  per  cent,  having  normal  vision  and  3'2  per 
cent,  bad  vision,  contrasted  with  the  officially  recorded  5000 
Newcastle  children  of  school  age  with  only  37  per  cent, 
normal  and  actually  22  per  cent,  bad  vision,  obviously 
suggest  conditions  of  examination,  of  recording,  or  of  public 
health  requiring  very  urgent  and  thorough  investigation. 

These  local  variations  give  data  which  involve  national 
problems  of  great  economic  importance.  They  have 
ascertainable  and  to  a  large  extent  preventable  causes, 
but  there  has  been  little  discussion  and  no  investigation 
of  these  causes.  I  believe  they  are  more  intimately 
correlated  with  housing,  fresh  air,  social  standing  and 
mental  development  than  is  usually  suspected.  For  their 
discussion  clinical  insight,  properly  analysed  statistics 
and  accurate  statements  of  conditions  beyond  the  usual 
generalities  are  necessary. 

Intellkctual  Conditions   Affect  tiik    IIksui.t. 

On  testing  IJiixl  cliildrcii,  whose  touch  is  so  valuable,  one 
may  be  surprised  to  find  tliat  with  the  a)sthesiometer  they 
are  no  more  sensitive   in  the  lingers  than  normal  children. 
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Tt  is  in  the  trained  cerebral  cortex  tliat  tlie  discrimination 
lies.  'I'he  method  of  copying  test-types  used  in  Jiradford 
twenty-five  years  ago  soon  showed  tlint  vision-testing  among 
cliihlren,  at  least  in  tlie  first  half  of  school  life,  is  as 
much  influenced  by  conditions  behind  as  by  those  in  front 
of  the  retina.  With  plenty  of  time  and  ease  to  copy  the 
letters  defective  vision  showed,  varying  from  about  25  per 
cent,  in  seven-year-old  boys  to  about  13*5  ])er  cent,  at  the 
end  of  school  life.  Of  these  boys  generally  between 
30  to  40  per  cent,  had  hyperacute  vision,  and  about  9  ])er 
cent,  got  !j. 

But  while  the  percentage  with  visual  defect  among 
the  children  generally  fell  with  each  year  of  age,  if 
children  of  the  same  intellectual  standard,  according 
to  school  classification,  were  alone  taken,  the  percentage, 
instead  of  falling,  rose  with  each  year  of  age.  In  other 
words,  the  greater  the  intellectual  retardation,  for  the  age, 
the  worse  the  records  given  of  visual  acuity.  So,  too, 
the  proportion  of  children  with  hyperacute  records  is 
higher  at  earlier  ages  in  better-class  districts. 

The  young  child  does  not  perceive  well,  not  because  the 
retinal  image  is  imperfect  but  because  the  cortical  repre- 
sentation is  difficult  :  the  message  in  the  juvenile  brain 
does  not  get  through  well  to  the  immature  intellectual 
centres.  The  child  reads  -3'^,  because  a  large  area  of 
retina  is  stimulated.  It  is  unconscious  of  fj  without 
special  efforts  of  attention,  which  tire  it,  as  shown  by  its 
sticking  after  one  or  two  letters  of  the  {j,  but  attnining 
them  all  if  enticed  or  pressed  hard  enough.  'I'lic  mystery 
of  holding  the  reading-book  so  near  that  the  image  must 
be  blurred  by  diffusion  circles  is  probably  that  fatigue  is 
avoided  by  the  greater  area  of  retina  stimulated  sending 
a  more  voluminous  message  to  the  central  areas. 

The  element  of  fatigue  is  important  in  academic  work, 
and  ocular  fatigue,  although  masked  by  the  great  accom- 
modative range  in  young  children,  contributes  to  nerve 
fatigue. 
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Hand  and  Eye    Work. 

Prof.  Mott,  in  the  Bowman  Lecture  some  years  ago, 
demonstrated  the  biological  evolntion  of  hand  function 
and  visual  cortex  j^ari  passu.  The  full  development  of 
the  finer  movements  of  the  hands  and  accurate  muscular 
adjustments  of  the  eyes  probably  takes  place  in  the  same 
stadium  of  life.  Fine  finger  movements  are  demonstrably 
immature  till  well  on  in  school  life,  and  maintained  fine 
eye  adjustments  are  probably  also  immature.  All  concen- 
trated visual  work  at  these  ages  involves  excessive  nervous 
fatigue.  Infants  sewing  or  trying  to  thread  needles 
grimace,  twist  into  contorted  attitudes,  and  are  irritable 
and  bad-tempered.  For  this  reason  before  seven  years 
of  age  no  writing  should  be  permitted  as  school  work 
except  on  blackboards  at  arm^s-length.  Writing  should 
be  learned  as  a  matter  of  muscular  images  and  not  in 
copy-books  with  ruled  lines.  The  manuscript  style  of 
writing  lias  great  visual  advantage.  The  same  kind  of 
effort  which  the  very  young  child  with  the  short  eye  and 
undeveloped  brain  makes  to  get  massive  stimulation  arises 
in  older  children  under  strain  for  clear  images  in  poor  light 
or  for  distinctness  in  glare. 

Myopia. 

Hero  comes  in  the  enormous  subject  of  myopia.  More 
than  four-fiftlis  of  the  children  ])<iss  Ihrough  all  the 
strains  and  tr()ul)los  of  school  oculai'ly  unharmed,  but  a 
certain  ])rnj)()rti()n  suffer,  and  the  majority  of  these 
develop  myoi)ia.  The  increase  of  myo})ia  year  by  year 
of  age  is  not  coi-related  to  education  but  to  age.  One  of 
the  first  pieces  of  school  lore  the  examiner  picks  uj)  is 
that  if  a  small  maid  of,  say,  nine  or  ten  is  seen  with 
myopia  and  is  asked,  she  will  almost  certainly  have  already 
d6ci(h'<l  to  become  a  teacher.  Selection  is  tlie  great  secret 
of  ihc  a|tpai(jnt  cdncational  causation  of  myopia.  in  a 
ijood    paj)eJ*    on    the    (lovan    schools   ch'vcn    years   ago    l)i". 
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Inglis  Pollock  gave  the  distribution  of  myopia  yoai-  by 
year.  Up  to  12,  13,  14  years  of  age  it  ran  about  7-<S  per 
cent.  ;  then  compulsory  school  age  is  passed  and  higher 
educational  levels  reached,  when  the  defect  jum])s  to 
15—19  per  cent,  and  remains  above  that  figure.  J^riestley 
Smith,  in  one  of  the  earliest  })apers  dealing  with  school 
hygiene  in  this  country,  found  o  oi-  ()  per  cent,  of  myopia 
in  the  elementary  school  and  20  per  cent,  in  the  teachers' 
training  colleges.  1  got  similar  figures  at  Bradford,  and 
also  noted  that  52  per  cent,  of  the  teacher-students  had 
manifest  hypermetrojiia.  ^Vhe  element  of  selection  also 
showed  up  in  the  half-timers  and  non-half-timers,  who  in 
those  days  separated  at  11  years. 

On  the  other  hand,  there  is  a  very  real  increase  in 
existing  myopia  about  puberty  and  during  convalescence 
from  acute  illness.  Somewhere  under  20  per  cent,  of  the 
best  class  of  the  population  are  therefore  likely  to  suffer 
permanently  from  academic  woik.  Recent  German  writers 
say  that  school  palaces  and  good  lighting  have  done 
nothing  to  save  such  eyes,  but  they  forget  German  habits 
and  German  newspapers.  Sweden,  abandoning  classical 
education  and  Gothic  print,  has  recorded — and  apparently 
it  must  be  accepted — a  great  increase  in  good  vision  and 
decrease  in  myopia. 

The  many  causes  assigned  to  myopia  are  unsatisfactory 
when  examined.  Uniocular  myopic  cases  seemed  to  hold 
the  key,  with  some  doubt  as  to  their  specific  origin  ;  but 
collecting  a  considerable  number  of  school  cases  of  the 
Hutchinsonian  syndrome  of  notched  teeth,  deafness  and 
interstitial  keratitis,  boys  and  girls  were  equally  affected, 
while  of  a  similarly  large  number  of  the  high  myopes  not 
monocular  ( —  6  D.  to  —  16  1).),  three  out  of  four  were 
girls.  Syphilis  obviously  has  nothing  to  do  with  it,  but  the 
excess  of  girls  suggests  a  nutritional  background  from 
want  of  exercise  during  growth — that  being  the  com- 
monest sex  difference  in  early  lif(*,  and  that  provision 
being  one  of  the  chief  preventive  causes  assigned  in 
Sweden. 
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It  is  not,  however,  general  nutritional  defect  that  is 
directly  important.  Taking  London  in  three  sections — 
north  of  the  river,  south  of  the  river,  and  the  East  End — 
separatel}^  the  healthiest  districts  as  regards  nutrition, 
teeth  and  good  vision  among  children  are  south  of  the 
river.  North  of  the  river  the  nutrition  is  worst,  teeth 
worst,  but  vision  about  the  same  as  south.  On  the  other 
hand  the  East  End  has  good  nutrition  and  most  excellent 
teeth,  but  the  visual  acuity  is  very  bad,  and  these 
conditions  become  more  accentuated  in  school  with  age, 
the  great  factor  beyond  nutrition  and  healthy  infancy  as 
shown  by  good  teeth  being  racial  predisposition  to  myopia 
among  the  alien  population.  Myopia  may  be  regarded  as 
a  developmental  aberration,  like  flat-foot  or  scoliosis,  but 
one  in  which  there  is  no  recovery  possible.  These  defects 
are,  however,  not  correlated.  Bad  vision  and  unequal 
vision  in  the  two  eyes  has  been  noted  as  more  prevalent 
in  children  with  normal  spines  than  in  those  with  spinal 
curvatures. 


FoNCTioNAL   Malaise. 

Continued  eye-strain — as,  for  instance,  reading  in  a 
too  brightly  lighted  room — deteriorates  the  acuity  tem- 
porarily ;  the  near  point  tends  to  recede  with  work,  and 
many  children  get  some  spasm  which  sometimes  is  slow 
in  recovery,  while  other  neurotic  ones  get  amblyopic  con- 
ditions, and  after  about  eleven  years  of  age,  when  accommo- 
dation is  diminishing,  asthenopia  begins  to  show,  getting 
commoner  in  the  ^teens.  A  schoolboy  whom  I  saw  eighteen 
years  ago  wearing  glasses  of  7  dioptres  for  myopia, 
under  atropine  had  tlie  shadow  reversed  by  2  dioptres, 
and  when  examined  for  the  army  lately  was  wearing 
about  ')  (liopti-es.  Such  cases  are  comparatively  rare, 
but  one  does  still  meet  aniblyojuc  or  neurotic  cases 
wearing  unnecessary  glasses.  'I\venty-fivo  years  ago  a 
good  many  of  tlieso  children  wore  coloui'cd  glasses  till  a 
ruh;  ])roliibit(.'(l  tlicir  use;  in  school.  A  certain  ininiber 
have  bad  acuity  nol  li(l|)c(l  by  ghisses,  whicli  improves  in 
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a.  few  months.  In  one  lart^e  secondary  scliool  of  jihout 
300,  where  eveiy  boy  with  defect  was  most  thoroughly 
overhauled  as  to  i"eFracti(jn  and  muscular  conditions,  some 
half  d(jzen  were  found  with  acuity  -^^^^  or  worse,  witli  no 
))()ssil)le  cause  to  be  assigned  by  ocular  examination,  yet 
all  had  got  back  to  normal  vision  within  twelve  months. 
In  girls  the  condition  relieved  by  })lane  glass  is  well 
known. 

These  cases  of  neurotic  or  suggestive;  amblyopia  and 
spasm  wliich  simulates  myopia  both  seem  commoiUM-  in 
children  who  later  become  myopic. 

What  the  numbers  are  it  is  difficult  to  say  without 
definite  statistics,  as  some  cases  ])roduce  a  much  greater 
mental  impression  than  others.  In  the  last  report  from 
Briinn,  an  Austro- Hungarian  town,  whose  reports  have 
been  very  well  worked  out,  the  short-sighted  were  analysed 
for  the  various  classes  as  real  nnd  accommodative  myopia, 
real  myo])ia  varying  from  about  2"5  per  cent,  in  the 
lowest  to  7  per  cent,  in  the  highest  class,  and  the  accom- 
modative a  little  more,  but  in  similar  proportion. 

Prophylaxis. 

These  ap})ear  to  be  the  eyes  that  suffer,  whether  the 
light  is  defective  or  whether  there  is  excess  of  what  may 
be  called  unfocussed  li""ht,  causino-  o-lare  or  stronii*  con- 
trasts  of  light  and  dark,  so  that  unconscious  efforts  to 
obtain  good  retinal  imagers  lead  to  excessive  work  in  tine 
and  maintained  adjustment  of  ocular  Uiuscles,  and  the 
result  is  strain  and  congestion  with  jiossibly  a  headache, 
or  in  certain  eyes  aggravation  of  a  tendency  to  myopia. 
Illumination  is  of  prime  importance.  Lighting  should 
never  have  violent  contrasts,  and  there  should  be  no 
visible  source  of  intrinsic  brightness  exceeding  o  foot 
candles  ])er  square  inch.  Tests  would  be  very  valuable 
which  would  demonstrate  resistance  to  strain,  or  rapid 
recovery  from  strain  by  resistance  to  tiickiM*  vai\iiig  in 
rate  and    brightness,    or    by    effects    on    acuity,    or    afti'r- 
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images,  convergence  or  accommodation^  or  some  other 
means.  Tests  should  be  constructed  ultimately  to  help  in 
discriminating  the  eyes,  numbering  perhaps  up  to  10  per 
cent.,  which  cannot  stand  ordinary  educational  processes 
without  damage.  Special  means  miglit  then  be  advised 
for  proi)hylaxis.  In  children  who  have  actually  become 
myopic  heredity  is  the  largest  factor.  Attempts  to  save 
them  from  aggravation  b}'  the  effects  of  schooling-  seem 
to  be  resisted  b}''  everyone  except  the  doctor.  No  child 
can  be  regarded  as  safe  with  myopia  at  early  ages. 
Ocular  hygiene  lies  behind  all  school  hygiene,  but  unfor- 
tunately at  ])resent  has  scarcel}^  any  attention  in  schools 
beyond  vision-testing.  Homework  should  be  eliminated 
from  all  under  the  age  of  12.  At  the  age  of  11  many 
children  are  now  selected  for  higher  education ;  they  have 
to  remain  at  scliool  in  any  case  till  14,  and  it  becomes  a 
difficult  matter  to  accept  or  reject  a  scholar  of  11  wlio 
has  probably  learnt  all  the  ordinary  school  has  to  teach, 
but  who  has  already  8  or  4  dioptres  of  myopia.  If 
they  are  ])assed  on  to  the  intensive  education  of  the 
scholarshi])  class  the  eyes  are  likely  to  suffer  much;  if  left 
in  the  ordinary  school  they  mark  time  for  a  year  or  two, 
and  their  education  is  as  a  rule  far  beyond  the  range  of 
the  sight-saving  schools.  Ho,  too,  at  14  further  awards 
are  made  for  technical  training  or  for  those  intending  to 
train  for  teachers  ;  for  this  last  class  it  is  usual  to  reject 
any  candidate  whose  glasses  exceed  4  dioptres,  quite 
irrespective  of  vision,  as  ex])erience  shows  that  teachers 
with  c(jnsidera])le  i*efractive  eri'ors  either  +  or  —  do  not 
maintain  their  work  well  after  reaching  adult  life. 

'Hie  young  my()))e  rtMjuires  special  attention.  A  child 
showing  myopi;i  before;  the  age  of  10  should  be  out  of  the 
oi'dinary  school.  The  optimistic  view  of  providing  them 
with  full  correction  and  fresh-air  schools  and  arresting 
the  conditinn  in  about  two  years,  to  return  then  to  tlie 
ordinai'V  school,  as  (piotcid  in  Sir  (icorge  Newman's  last 
report,  seeniM  too  good  to  Ix*  true. 

With    the     hn-^c     iiiinihci-s     t<»     he     Further     investigated 
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clinically,  tli(;  rtnidicst  means  to  <^ive  results  witliiii  reason- 
ai)le  limits  ot"  accuracy  nnist  he  settled.  I'ei-soniilly  1 
could  never  trust  retinoscopy  without  mydriatics,  although 
others  have  found  it  time-saving"  and  satisfactorily  accu- 
rate. On  the  other  hand,  the  rule-of-thumb  metlnjd  of 
using  atropine  ointment  for  a  week  before  retinoscopy 
doubles  the  work,  wastes  the  parent's  time,  and  gives  no 
improvement  corresponding  to  the  cost  over  the  method 
of  testing  the  vision,  instilling  homati'0})in  and  getting"  the 
retinoscopy  in  a  half  houi-.  This  is  a  practical  method  as 
against  the  more  theoretical  one  so  general  in  use. 

On  the  school  side  there  has  now  grown  u})  an  innnense 
volume  of  ophthalmic  work  of  a  I'outine  naturi;  and  very 
crude  in  quality,  possibly  much  e::ceeding  in  volume  all 
that  went  before  it  in  the  whole  population.  The  usual 
requirement  in  the  school  service  of  whole-tinu^  work'ers 
has  deteriorated  the  qualitative  standard  of  work.  J  see 
no  reason  why  all  routine  vision-testing  should  not  be 
carried  out  by  teachers  or  by  nurses  trained  for  this 
l)urpose.  The  average  M.O.H.  or  even  school  doctor  has 
not  the  training  or  experience  needed  to  deal  \vith  the 
ophthalmological  .  ])roblems  awaiting  examination  and 
solution  in  connection  with  educational  work.  There  are 
indications  in  the  Board  of  b]ducation  Kei)ort  for  H)l() 
how  extensive  these  are,  but  without  definite  and  exj)licit 
information  and  reliable  instructions  the  local  anthoi-ities 
there  appealed  to  are  not  likely  to  spend  money  in  any 
modification  of  present  conditions. 

.\UTIlOlUTATIVb:    SuGGKSTlONS    NeEDKD. 

For  these  reasons  com})etent  incjuiry  and  suggestions 
are  now  needed  to  be  put  forward  with  some  authority  in 
regard  to — 

(1)  The  best  means  for  school  use  of  determining  and 
recording  the  real  visual  acuity  in  children  at  various 
ages. 

(2)  vStandardising    the    most    satisfactory    methods   for 
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rapid  and  sufficiently  accurate  determination  of  refraction 
in  cliildren. 

(3)  The  tests  for  selecting  at  an  early  age  children 
whose  eyes  are  likely  to  suffer  from  over-use,  and  the 
numbers  for  whom  modification  of  the  curriculum  is 
required. 

(4)  The  ocular  conditions  which  about  the  age  of  11 
should  lead  to  rejection  of  children  for  scholarship  train- 
insr,  and  at  the  ao-e  of  14  or  15  for  trainino'  as  teachers 
or  for  higher  or  technical  education. 

(5)  Lastly,  there  should  be  a  demand  for  definite 
research  being  carried  out  under  education  authorities  in 
regard  to  ocular  hygiene  quite  apart  from  the  statutory 
requirements  of  vision-testing. 

The  President 

expressed  the  indebtedness  of  the  Society  to  Dr.  Kerr  for 
the  exhaustive  paper  with  which  he  had  opened  the  dis- 
cussion. 


Opening  Papek. 

By  William  Geokge  Sym. 

TifLKK  are  several  different  senses  in  which  one  mio-ht 
take  the  title  of  the  discussion,  to  open  which  the  Secretary 
wishes  me  to  speak  to-day.  First,  the  influence  which 
perfect  sight  has  in  an  education  which  is  not  confined  to 
lesson-books  and  the  tliree  R's.  For  example,  recent 
experience  has  shown  us  very  clearly  how  the  possession 
of  certain  elements  in  "  sight, ^'  or  the  want  of  them,  has 
very  seriously  injluenced  tlu;  education  of  the  airman. 
We  have  learned  that  not  merely  good  black-and-white 
vision,  but  jx^rfect  co-ordination  of  nmscles  in  binocular 
vision  and  a  high  standai'd  of  (•ol()ui--visioii  in  addition, 
are  all  requisites  Ix^fore  :i  yoiiDLC  officer  ciiii  ])ossibly 
advance  suliiciently  in  his  education  to  become  an  expert, 
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or  oven  n  iiiodcvatoly  sjit'c  Hier.  'I'o  put  ai^aiiist  flijit,  liow 
true  it  is,  tlioiigh  not  ;il\v;iys  so  (Iclinitely  reco<^-iiis('(l  ;is  it 
might  be,  tliat  perfect  distjince-siglit  is  not  l)y  any  means 
a  necessity  for  the  seafaring  man.  It  lias  been  shown 
clearly,  in  particular  Ijy  Fero-us,  that  a  man  may  poss(;ss 
but  indifferent  form-vision  and  yet  excel,  in  f[uickness  and 
certainty  at  ^^])i{'king  np"  lights  and  even  objects  at  sea; 
some  whose  black-on-white  vision  is  much  better. 

It  is  further  true  that  excellent  work  may  be  done  by 
artists  and  sculptors  whose  vision,  tested  by  ordinary 
standards,  is  far  below  what  it  ought  to  be.  For  example, 
J  know  a  scul})toi-  whose  work  is  highly  regarded,  who 
has  executed  equestrian  and  other  statues  in  which,  so  fai- 
as  I  am  able  to  judge,  the  pose  is  perfect,  and  who  yet, 
on  account  of  high  myopic  astigmatism  and  nebuhu  of 
his  cornea^,  possesses  a  bare  y^.  What  about  his  "  educa- 
tion "  ? 

To  take  another  illustration,  do  we  not  all  know  sports- 
men, such  as  tennis-players,  who  can  take  a  high  rank, 
who  yet  have  very  poor  sight  ?  In  fact,  there  is  much  in 
that  matter  of  educating  "the  eye"  (as  it  is  called)  in 
sports  which  we  do  not  yet  comprehend. 

You  will  say  that  that  is  giving  a  wide  interpretation 
to  the  terms  "eyesight'^  and  "education,^'  but  it  is  right 
to  do  so,  and  that  all  the  more  that  in  these  days  more 
and  more  is  education  tending  to  be  less  narrow  and  to 
include  much  technical  work  and  handicraft. 

Turn  now  to  the  nioi-e  strict  interpretation,  and  we 
have  reason  to  congratulate  ourselves  that  in  our  time  it 
has  come  to  ])ass  that  children  at  school  ai-e  really 
examined  in  regard  to  sight,  gi'aded  and  hel])ed,  when 
help  is  required.  The  work  is,  1  admit,  not  perfectly 
accomplished  even  yet,  and  there  are  apt  to  be  faults  in 
both  directions,  but  a  genuine  attempt  is  biMiig  ma(U', 
which  is  certain  to  prove  beneficial  to  the  great  majority 
of  those  l)y  whom  assistance  is  required.  T  have  said 
th.at  there  are  apt  to  l)e  faults  in  both  directions  ;  by 
that  I  mean  that  .sfill  children  are  apt  to  be  kept  at  tasks 
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uiisiiited  for  them  on  the  one  hand,  and  on  the  other  that 
chiklren  are  sometimes  forced  to  wejir  spectacles  who,  in 
my  belief,  would  be  better  without  them.  We  shall  revert 
to  this  matter  later.  My  point  meantime  is  that  as  we 
all,  1  am  sure,  agi'ee,  tlie  scheme  is  good  ;  it  is  only  that, 
in  the  working  out,  some  errors  are  not  unlikely  to  be 
made. 

There    are    two    diseases    or    moi'bid    conditions    which 

education  and  civilisation  tend  to  make  far  more  frequent 

than  otherwise  they  would  be — convergent  strabismus  and 

myopia.      Convergent    strabismus   is    far   most   frequently 

met    with    at    the    time    at    which   the    child    begins   his 

education  proper.      I  am  quite  aware  that  it  is  often   seen 

much   earlier,    but  I    am   speaking   of    the   usual  time    of 

onset,  and  there  can  be  little  doubt  that  this  is  because 

the    child    is    then    called    upon    to    accommodate    more 

precisely    in    the    process   of   learning    to   decipher   signs, 

letters,  pictures,  etc.      Now,  here  I  join  issue  witli  those 

who  attribute  a  large  share  in  the  development  of   squint 

to   a  lack   of  fusion   facult}'  or  of  fusion  sense,   and  with 

those  who  speak  of  the  squinter  as  a  "  duffer,"  as  Hansen 

Grut  did,  and  I  express  this  opinion   because  I   think  we 

can  often  see  the  poor  child   struggling  hard  to  maintain 

good   vision    and   binocular  vision — struggling    hard   and 

sometimes  failing,  but  failing,  not  because  he  is  indifferent, 

not  because    he   is   a    '^  duffer,"    not   because    he    has    an 

absolutely    ])()()r    fusion     faculty,    but     because    his    two 

ambitions  of   binocular  vision  and  clear  vision   are  incom- 

patil^le,  and  oiie  vinst   be   given    up.      He   cannot   give  up 

clear  vision,  and  in    s])ite  of   all   his   efforts,  scpiinting   one 

day  and  not  another,  one  part  of  the  day  and  not  another, 

when    engaged    at    one    thing   and    not  when    engaged   at 

anothei-,  ill-t(Mnp(M-ed  and  straight-eyed,  happy  and  scjiiiiit- 

ing,  lie  is  at   last   obliged  to  sacrifices   binoculai-  vision    and 

to  purchase  peace  at  a   high  cost. 

An<l  Tnyo))ia — ])\\\  this  is  a  very  complicated  pioblcm. 
One  reason  for  tlu;  increase?  of  myopia,  the  fact  of  which 
J  do  not  doubt,  is  thai   il    we  look  hack  to  the  (la\s  ol  our 
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ancestors  it  becomes  obvious  that  the  myopic  type  con  hi 
tlien  liave  no  chance  of  per})etnatioii,  wliereas  it  lias  how. 
In  the  days  when  the  '^  g-entle  knif^lit  went  ])ricking  o'er 
tlie  plain  "  (and  of  course  still  further  back  when  our 
ancestoi-s  hunted  for  their  food),  a  myope  had  no  chance 
— he  was  ])r()ni})tly  knocked  out  by  some  emmetropic  (or 
more  likely  hy})ermetropic)  adversary.  AVhat  yountr  lady 
of  the  period  wouhl  put  hei-self  under  the  protection  of 
a  man  who  could  not  sec  his  adversary's  spear  until  it 
was  in  among  his  own  ribs  ''.  Of  course,  the  type  had  no 
chance  to  be  reproduced.  Myopes  there  were  then,  and 
have  been  nt  all  times  in  the  world's  history  most  likelv, 
but  in  the  knightly  days  these  gentlemen  (and  ladies,  too) 
probably  betook  themselves  to  the  convents,  where  they 
increased  their  own  myopia  by  poring  over  manuscripts 
and  missals  in  bad  light,  but  did  not  convey  the  defect  to 
a  new  generation.  Nowadays  your  myope  of  any  reason- 
able number  of  dioptres  is  as  good  as  anyone  else.  He 
goes  to  his  business,  he  sits  on  the  bench,  he  even  goes  to 
war  on  land,  and  nn'ght  quite  well  go  U)  sea,  with  ecpial 
success  with  his  neighbours. 

You  may  say  that  this  non-perpetuation  theory  is 
nuM'cly  an  idea,  but  do  we  not  see  the  same  now  among 
the  less  civilised  races?  When  they  ai'c  living  in  a 
*'  state  of  nature,"  where  ai-e  the  myopes  ?  As  soon  as 
civilisation  touches  them  the  myopes  begin  to  appear.  ft 
is  not  simply  that  civilisation  ])roduce8  myopia — that,  I 
think,  is  a  shallow  view — but  that  it  suffers  the  myope  to 
live  and  thrive.  Another  fact  in  relation  to  education 
and  myopia  is  this  :  that  the  really  ])athological  myope 
— the  man  with  15-25  0.  of  tM'ror — is  found  not  so  often 
among  the  students  and  the  scholars  as  among  the  un- 
literary — he  is  an  agricultural  labourer,  a  nnner,  a  dairy- 
man, ^'es,  one  may  say,  he  takes  to  that  work  because, 
having  lost  vision  badly,  he  can  do  nn  other  ;  but  that 
is  not  the  case  in  my  experience.  He  has  never  been 
anything  other  than  what  he  is.  He  was  never  a  clever 
boy    at   school,    never   a  diligent    scholar  or  keen    reader, 
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the  girl  never  cared  for  sewing,  etc.  I  may  be  wrong, 
but  that  lias  certainly  been  my  experience ;  the  myopia 
was  there  first,  and  is  not  the  result  of  school  work. 

But  for  all  that  there  is  no  question  that,  given  the 
pathological  variety  of  myopia,  too  much  book-education 
will  certainly  tend  to  make  bad  worse. 

I  am  one  of  those  who  hold  that  there  are  three 
varieties  of  myopia — one  which  may  be  called  phj^sio- 
logical,  one  definitely  pathological,  and  one  which  occupies 
an  intermediate  position,  certainly  tending  to  become 
pathological,  if  it  be  not  so  to  start  with.  This  classifica- 
tion is  not  merely  theoretical  ;  it  is  essentially  practical, 
as  thus  : 

Case  1. — A  boy  of  14  finds  that  he  is  unable  to  see 
well  on  the  blackboard  at  school.  He  is  examined  and 
found  to  have  I'SD.  of  myopia  with  a  normal  fundus,  not 
even  a  so-called  myopic  crescent,  and  he  obtains  full 
vision  readily  when  the  proper  correction  is  worn.  His 
mother,  on  inquiry,  is  found  to  have  2'25  D.  of  myopia 
and  good  (corrected)  vision.  In  the  case  of  such  a  boy 
my  view  is  that  lenses  are  quite  needless.  If  there  is 
a  scholastic  difficulty  in  his  being  brought  nearer  to  the 
blackboard  he  may  carry  a  correcting-glass  and  use  it  for 
a  few  minutes  at  a  time,  but  I  do  not  encourage  this — I 
onl}'  permit  it.  It  is,  I  think,  very  noteworthy  that  in 
this  case  the  boy^s  vision,  uncorrected,  Avhile  the  myo]n'a 
has  but  recently  been  developed,  is  much  lower  than  the 
degree  of  acuteness  to  which  vision  is  permitted  to  rise 
when  the  same  amount  of  error  exists  in  an  adult.  From 
this  1  deduce  that  we  should  allow  and  cncoui-age  the  lad 
to  make  tlic  best  ho  cnn  out  of  his  uncorrected  distance- 
vision  rather  than  (enforce  tlic  incessant  wearing  of 
glasses. 

Cask  2.— A  ])oy  of  H.  lie  lias  from  7  to  10  I),  of 
myojjia,  vision  on  coi-i-ection  reaching  \j\  ;  no  laniily 
myoj)ia ;  tli(»  fuiidus  showing  a  staphyloma  with  a  waver- 
ing margin  and  with  W(,'alv  and  (h'gcnci-atcd  aicas  in  the 
choroid   outside   it     and    '^speckling"    about    tjie    macula. 
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Sucli  Ji  cliild  will  bc'coiiu!  an  excessive  iiiy(jj)t'  with  25  J), 
and  vision  liniitcd  to  counting-  (inii'ijrs  at  10  feet,  and  will 
do  so,  in  my  judgment,  even  if  you  keep  liini  in  bed  in  a 
dark  room  for  a  year.  The  best  })rocedure  for  such  a  boy 
is  to  interdict  all  book  woi-k  and  educate  liim — so  far  as 
reading  and  writing  ai'e  concerned — much  as  you  would 
educate  a  blind  boy. 

Case  3. — A  boy  of  H  with  8  \).  of  myopia,  vision 
not  rising  above  y^  or  an  imperfect  ^j  on  correction,  with 
a  narrow  crescent  badly  outlined,  and  some  decided,  but 
not  in  tliemselves  serious,  changes  outside  it  towards 
the  macula.  His  father  lias  7  D.  of  myopia  in  one  eye 
with  2^?  'i-^i^^  <i  divergent  other  eye  with  9  ]).  of  myopia 
and  a  "  patch  "  at  the  macula  ;  he  is  an  enthusiastic 
student  and  scholar,  a  man  of  considerable  attainment, 
varying,  of  coiii-se,  according  to  his  sphere  of   life. 

Here  then  is  a  case  in  which  care  is  reallv  needed, 
and  will  really  be  rewarded.  If  we  take  care  of  that 
boy,  if  we  restrict,  but  not  prohibit,  book  work,  see  that 
outdoor  pursuits  ai*e  to  some  extent  cultivated,  encourage 
oral  and  mental  rather  than  written  exercises,  see  to 
correct  attitude  and  health,  and  to  the  wearing  of  tlie 
correcting  glass  at  all  times  whether  in  distant  or  in 
reading  work,  we  shall  do  much  to  save  that  boy  to  be 
a  useful  and  accom])lishe(l  mend)er  of  society.  Two 
questions  crop  up  here  :  iirst  the  outdoor  exercises. 
These  are  apt  to  be  a  ])enance  to  such  a  lad  ;  he  does 
not  see  well  enough  to  phiy  really  well  at  games  and 
consequently  is  bad  at  them,  and  so  dislikes  them  and  is 
thrown  back  n])on  his  beloved  books.  At  cricket  he 
never  sees  the  ball  till  it  is  among  his  wickiMs,  he  cannot 
catch,  he  is  "no  good."  Still,  if  that  docs  not  do,  do 
not  sup})ose  that  no  games  are  useful  :  golf  and  croquet 
occur  to  me  as  beneficial.  Vision  is  tlius  used,  though 
not  forced,  binocular  vision,  if  not  actually  essential,  is 
certainly  encouraged,  fresh  air  is  ])artaken  of,  and  the 
valuable  moral  attributes  (if  oiu*  dare  hint  at  these  before 
an    aiidience    so    very    liighly    specialised)    of    friendship, 
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rivalry  and  keeping  of  the  temper  under  control  are 
greatly  assisted  without  the  risks  (and  they  are  quite 
real)  attached  to  the  more  violent  games  for  such  a 
boy.  These,  with  other  outdoor  pursuits,  not  exactly 
games,  will  do  much  to  help  such  a  lad  and  prevent 
him  from  becoming  a  moping  and  self-conscious  myope 
with  wretched  vision,  a  divergent  squint,  an  unduly 
introspective  mind,  and  an  unwholesome  and  unjustified 
contempt  for  his  more  muscular  fellow  men. 

The  second  of  the  two  questions  has  reference  to  the 
wearing  of  the  correcting  lenses.  1  have  myself  little 
or  no  doubt  about  the  wisdom  of  these  being  worn, 
worn  constantly,  and  worn  without  deduction,  under  the 
mistaken  notion  of  relieving  the  eye  from  the  duty  of 
accommodation.  In  such  a  case  I  advise  the  use  of  a 
correction  just  less  than  the  full  degree  of  the  error 
present,  and  that  the  glasses  should  be  worn  at  whatever 
occupation  is  being  followed  for  the  moment. 

It  will  perhaps  be  evident  from  what  I  have  said 
that  for  me  the  term  '' school  myopia^'  has  little  mean- 
ing. One  might  as  well  speak  disrespectfully  of  schools 
on  the  ground  that  a  boy\s  feet  become  larger  and  his 
voice  deeper,  or  that  a  girl's  hair  grows  and  her  manner 
changes  fi-om  a  child's  into  a  maiden's.  During  school 
life  the  change  takes  })lace,  but  it  is  only  in  the 
third  class  of  cases  that,  in  my  view,  school  has  any 
real  and  causative  relation  to  the  mattei*  in  hand.  In 
these  cases,  therefore,  precautions  should  be  taken  such 
as  I  have  endeavoured  to  indicate.  I  am  not  one  of 
those  who  consider  that  a  great  deal  is  to  be  made  out 
of  special  makes  of  desks  and  forms,  out  of  special 
windows,  jind  rules  as  to  the  way  in  which  the  light  falls. 
1  should  be  disposed  to  put  tlu^  matter  very  generally 
and  say  I  hat  a.  rc^ascuuiblc  suHicieiu-y  of  light  should  fall 
oil  the  book,  that  the  child  should  not  sit  facing  the 
lighting  window,  and  that  his  book  shoidd  not  be  allowed 
too  neai-  to  t  he  eye. 

|*erKons    who    wi-itc    upon    these    subjects    are    a    little 
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prone  to    fori^'ot    tlii'cc    matters,    I    tliitik.       Kirst,  that   the 
arrangeiruMits    Inr    the    impils'  sakes  are    apt    tu   tell    very 
severely    n|)<)ii    Ji    liard-worked    and    conscientious    set    of 
])e()ple,    namely,    the    teachers!       M;iny     a    teaclier    liave 
J   had  as  a  patient  wlx)  lias  explained   to   me  how  hard   lie 
(or    she)    feels    the   conditions  of    service  to  be — standintif 
for    hours   with    all    the    lit^fht    on    her    face,    her   book    in 
shadow,  all   the  pupils   in   sliadow  ;    she   herself  worn    and 
exhausted   with    the  used-up   air,  the  strain  of   managiny' 
and    kee])ing  order   amon<»-  a  horde    of    perha])S  thirty  or 
forty  childi-en,  the  noise,  the  lessons,  the  register  to  write 
up,  etc.      Let  us  remember  the   interests   of   a   deserving 
•class — the     teachers — when     we     are     making     arrange- 
ments  for    the    scholars.      Second,   if   vision  is  ])oor  from 
anv    cause,    corrigible    or    incorrigible,    there    is    a    very 
strong  tendency  to  hold  the  book  near  to  the  eye.       Does 
this  tend  really  to  the  production  of   myopia  ?      1    confess 
to  some   feeling   of   doubt.      One  does,  of   course,  see  this 
kind  of  thing  often  enough — a  boy  -with  nebula)  of   both 
cornea^  who  derives  a  little,  but  not  very  much,  assistance 
and  improvement  from  concave  or  from  cylindrical  lenses,  is 
observed,  as  three  or  four  years  go  by,  to  become  myopic, 
and  one  is  apt  to  conclude  from  that   that  the   proposition 
is    proved,  and    that   the    '^  straining"    consequent   on  the 
existence  of   the  nebuhe  has  resulted    in    the    development 
of   myopia.       Hut   wait  a  moment  ;   we  see  another  ])heno- 
menon  :    we  see  a  lad   with   nebuhe   of   one  eye  or  of   both 
who  develops  myopia,  and  that  of   high  degree,  in  one  tijf 
(ilonc.      These  cases  of  unilateral  myopia  are  so  frequently 
associated    with    the    existence    of    nebula)   of    the    cornea, 
with   somewhat   extensive   choroidal   atrophic  changes  and 
with    \vhat  the    older    surgeons    used    to    call    (and   it   is  a 
good    description)    the   strumous    diathesis,   that    1    for  ouv 
regard  them  as  due,  not  to  any  strain    at    all,  not  directly 
to  the  condition  of   the  cornea,  but    to   a  strumous  inflam- 
mation and  weakening  of  tissue  at  the  posterior  part  of  the 
sclera  and  choroid.       if   1  am   right,  then  doubt  is  certainly 
cast  upon  the  "  strain  "  origin  of  even  the  bilateral  cases. 
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I  liave  already  indicated  that  1  am  not  in  favour  of 
indiscriminate  correction  of  m3'opia  in  young  persons.  I 
think  it  riglit  to  say  further  that  neither  am  I  prepared 
at  all  times  and  in  all  circumstances  to  correct  hyper- 
nietropia  and  astigmatism.  In  the  case  of  school-children 
I  always  require  a  strong  indication  that  the  error  present 
is  really  the  cause  of  the  symptoms  complained  of  (what- 
ever these  may  be)  before  I  agree  to  order  any  lenses. 
I  act  thus  because  I  look  for  a  diminution  of  the  hyper- 
metropia  w^ith  the  growth  of  the  patient,  and  in  the  case 
of  astigmatism  with  the  rule,  if  it  be  not  of  high  degree, 
I  expect  a  gradual  adjnstment  of  the  corneal  curve  under 
the  stimulus  of  use,  and  I  believe  that  such  a  change 
comes  about  spontaneously  in  quite  a  considerable  number 
of  cases.  This  does  not,  of  course,  apply  to  cases  of  per- 
verse astigmatism — which  does  not  tend  to  diminish. 

The  third  matter  which  is  apt  to  be  passed  over  b}' 
writers  is  this  :  that  not  infrequently  the  benefit  to  be 
obtained  by  glasses  is  for  some  reason  or  other  very 
insignificant.  '^J'hus,  let  us  say  there  is  mixed  astigmatism 
and — as  not  at  all  infrequently  is  the  case — vision  rises 
only  from  a  partial  -/V  ^^  ^  partial  -^-2-.  In  these  circum- 
stances ought  we  to  order  the  wearing  of  glasses  at  all  ? 
If  one  is  convinced  that  vision  will  improve  still  further 
with  the  further  education  of  the  eye,  or  that  headaches 
or  other  symptoms  which  may  be  present  will  be  relieved, 
or,  fui-ther,  that  disease  will  be  warded  off  by  the  wearing 
of  the  C())'i-(H'tii)g  l(Mises,  then  by  all  means  let  the  child 
wear  theiii  ;  but  in  a  large  pro])ortion  of  sucli  cases  I  am 
very  doubtful  indeed  wlicther  there  are  any  sucli  advan- 
tages to  be  looked  for.  There  aj)))e;ir  to  be  some  scholastic 
o]>iections  to  a  cliild  such  as  this  being  given  a  Iront 
place  in  ;i  hii'ge  class,  bul  however  that  in;iy  be,  I  tliiuk 
that  is  tlie  i-iulit  phice  foi-  sueli  :i  eliild,  speetJieles  or  no 
spectacles, 

Anotlier  cxti'emely  eomnionplace  iiKittei-  wliieli  has 
oftentimes  presetited  itself  ])efore  nie  is  th;it  of  s])heres 
or  sphero-cyliudei'N.      T;ike  the   ease    ol   :i  child  with   ')   D, 
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of  manifest  liyperinetropia  jind  i  1).  of  fi.stif^niatisin  as 
tested  by  objective  inethods,  but  the?  cliild  eitlier 
too  young-  or  not  sufficiently  alert  mentally  to  jippreciate 
any  advantages  from  the  cylinder.  If  we  order  the 
cylindrical  lens  we  multiply  the  cost  of  the  glasses,  and 
even  in  the  cases  in  which  the  HrsI  pair  is  sup])lied  by 
the  school  authorities  that  cannot  l)e  ke])t  up,  jind  there 
is  a  serious  risk  that  once  broken  the  glasses  will  never 
be  replaced,  whereas  with  the  cheaper  simple  spherical 
glasses  there  is  some  prosj^ect  that  the  broken  lenses  may 
be  constantly  kept  up.  No  doubt  this  is  very  common- 
place, but  it  has  often  been  borne  in  upon  me  that  a 
practically  valuable  but  theoretically  imperfect  pair  of 
lenses,  really  worn  constantly,  is  worth  far  more  to  the 
patient  than  a  ])air  more  correct  theoretically,  but  not 
icoriL.  This  is  very  specially  true  in  the  case  of  the 
s([uinting  child.  One  sometimes  sees  a  ])Oor  child  without 
any  glasses,  but  with  a  prescription  for  a  spherical  lens 
to  be  worn  before  the  straight  eve  and  with  a  sphero- 
cylinder  to  be  worn  before  an  amblyopic  eye,  with  a 
convergence  of  15  and  no  central  fixation.  Because  of 
the  high  cost  these  spectacles  have  never  been  kept  up  ; 
had  simple  sphericals  been  ordered  the  child  would  have 
been  wearing  them  constantly. 

All  children  Avhose  health  is  broken  constitute  a  dith- 
culty  to  school  authorities,  but,  from  our  present  point 
of  view,  this  is  specially  the  case  with  the  children  who 
suffer  from  strumous  ulcers  of  the  cornea,  'i'his  affection 
is  so  persistently  recurrent,  causes  so  much  obvious  distress 
to  the  patient,  and  is  so  injurious  to  sight  from  the 
formation  of  nebula3,  etc.,  thus  aggravating  its  own 
tendency  to  return,  that  it  becomes  the  despair  of  the 
education  authority.  The  fact  is  that  our  school  system 
is  not  sufliiciently  elastic  to  make  allowance  for  these  poor 
children,  who  thus  are  apt  to  be  ground  to  j)owder  in  the 
great  social  mill. 

In  these  few  remarks,  Mr.  President,  I  have  endeavoured 
to  regard  the  (piestions  respecting  education  and  eyesight 
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in  a  broad  and  general  view  ;  I  liave  not  endeavoured  to 
go  in  detail  into  questions  sucli  as  special  schools  for 
myopes,  the  precise  degree  of  illumination,  the  exact 
number  of  hours  wliich  should  be  spent  in  school.  I 
trust  that  what  I  have  said,  even  it  be  not  very  useful 
in  itself,  may  lead  to  a  useful  discussion. 


Opening  Paper. 
By   N.  Bishop  Harjman. 


In  my  contribution  to  this  discussion  I  wish  to  deal 
with  what  may  be  termed  the  clinical  aspect  of  the 
relation  of  eyesight  to  education.  For  this  purpose 
1  propose  to  leave  out  of  account  the  children  who  have 
attained  to  some  stability  of  tissue  and  whoso  vision  is 
good  according  to  the  accepted  standards.  This  great  body 
of  children — tlie  majority  of  our  school  population — will 
have  been  taken  into  consideration  by  my  colleague,  l)v. 
Kerr.      The  remainder  of  the  school  population  includes  : 

The  children  whose  eyes  are  (I)  immature;  (2)  de- 
fective;   (8)    blind. 

I  propose  to  deal  with  each  of  these  grouj)s  ot"  children 
se))arately  and  consider  how  their  peculiar  condition 
affects  education. 

(1)    TiiK   Immatuuk. 

Tliere  is  not  one  of  us  wlio  does  not  recognise  the  limi- 
latifjns  of  immaturity.  We  spare  the  young,  we  do  not 
expect  much  of  them,  and  should  any  of  them  perchance 
show  an  unexpected  ))recocity  we  are  disconcerted  by  the 
phenomenon,  for  our  experience  leads  ns  to  doubt  the 
(■n<iurance  of  the  young.  We  delight  in  the  fi-csh  dainti- 
neas   of     infancy,    but    we    remember    thai     an    estal)lished 
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physiological  fact  is  expressed  in  the  sentiment  of  Edward 
Vonn_<»",  who  writes  : 

"  Heautifiil  as  sweet. 
And  yo\in<;"  iis  bcaiititul,  an<l  soft  as  youii^-." 

The  softness  of  the  hody  of  the  infant  imolvos  eacii  and 
every  one  of  its  tnendjers,  and  repeated  observations  have 
proved  that  those  oro-ans  and  f mictions  whicli  are  latest 
in  development  in  the  order  of  tlie  ])hyliini  ;ire  most  often 
the  subject  of  failure  in  development.  What  is  true  of 
develo})ment  during*  the  pre-natal  period  is  also  true  of  ])ost- 
natal  gi'owth.  'i'he  erect  position  of  man  is  late  in  time, 
difficult  of  attainment  and  easily  disturbed  by  strain, 
illness  or  toxic  condition.  The  same  is  true  of  tlie  eyes 
and  the  functions  of  the  eyes.  The  instability  of  accom- 
modation and  of  binocular  vision  in  early  years  is  notorious, 
and  tliis  instability  nnist  extend  to  other  functions  of  the 
eyes  and  to  the  fabric  of  the  eye  itself.  Fn  view  of  the 
closeness  of  the  relation  of  eyes  and  brain,  the  strain  on 
the  eyes  of  the  young  child  caused  by  any  form  of  close 
work,  other  than  that  of  the  most  intermittent  order,  must 
be  very  serious,  and  of  a  degree  of  which  the  adidt  can 
have  little  or  no  conce])tion.  To  the  eyes  of  the  ehihl  ;ill 
things  are  new  ;  the  recognition  of  figures  and  letters  is  a 
mental  feat,  and  to  my  thinking  tlie  eyes  feel  fatigue  in 
})roportion  to  the  mental  exei'tion  needed  to  recognise  the 
meaning  of  the  object  presented  to  the  eye.  Adults  can 
best  appreciate  the  meaning  of  this  by  calling  to  mind  the 
ease  with  which  we  can  skim  hour  after  hour  the  jiages  of 
a  pleasant  book  of  romance,  and  the  rapid  fatigue  both  to 
mind  and  eyes  induced  by  reading  some  abstruse  article 
teeming  with  incomjirehensible  terms,  such  as  mav  be 
found  in  some  issue  of  the  Hibbert  JouDial.  'J'liat  witli 
us  is  an  occasional  occurrence;  it  is  the  daily  experience 
of  the  school  child.  The  recognition  of  these  facts  is 
reflected  in  the  arrangements  of  the  infant  class  and 
curriculum  of  most  of  our  schools.  Sand  tray,  plasticine, 
millboard    and    chalk   have    displaced    the    old    slate  ;  set 
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lessons  are  commendably  brief,  and  occupy  but  a  small 
time  of  the  school  hours  when  compared  to  that  allotted 
to  action  lessons  and  games. 

But  even  so  we  may  ask  :  On  what  principle  is  this 
allotment  of  time  made  ?  Who  made  it  ?  On  what 
judgment  of  the  capacity  of  the  infant  was  it  made  ? 

The  allotment  of  time  appears  to  be  by  the  order  of  the 
code  of  the  Board  of  Education,  and  I  doubt  not  that 
it  is  arrived  at  by  a  general  consensus  of  opinion  amongst 
experienced  teachers  and  school  doctors  of  what  work  an 
average  infant  can  bear,  and  how  much  work  is  required 
to  bring  an  infant  into  a  fitting  state  of  knowledge  for 
transfer  to  Standard  I  and  into  the  boys^  and  girls^ 
departments  at  a  given  age.  I  own  to  a  very  real  respect 
for  the  good  common  sense  and  careful  observation  which 
have  gone  to  make  up  the  code,  but  when  we  hear  of  the 
tale  of  w^ork  expected  of  the  average  infant  we  may  well 
inquire.  What  is  this  average  infant  ?  And  since  we  are 
considering  eyes  we  may  reasonably  inquire,  What  is  the 
eye  or  eyesight  of  the  average  infant  ?  How  was  its 
measure  taken  ?  Who  took  it  ?  How  has  it  been  related 
to  the  work  to  be  undertaken  ?  Such  inquiries  cannot  be 
answered.  We  do  not  know  the  answers.  Further — and 
this  is  more  to  the  point  of  our  discussion — at  the  present 
time  no  steps  are  taken  to  ascertain  what  the  eyes  of  any 
})articular  infant  in  any  school  are  like,  and  whetlier  or  no 
these  eyes  jjresent  such  peculiarities  or  defects  as  will 
render  them  incapable  of  bearing  up  against  the  strain 
that  is  to  ])e  j)ut  upon  tlieni.  Infants  begin  tlieir  attend- 
ance at  school  at  the  age  of  four  years, or  sometimes  earlier, 
but  it  is  not  until  the  age  of  seven  years  that  "  entrants^' 
receive  their  official  examination  at  the  hands  of  the  school 
doctors.  For  two  or  three  or  four  years  the  infant  goes 
through  a  course  of  training  under  whc^lly  unknown  con- 
ditions. 'I'his  is  surely  a  most  unscientific  procedure — one 
miglit  almost  stigmatise  it  as  unconscionable. 

(1)  I'hr  avernije  infant  oi/r.  —  Tlic  functions  of  llic  eyes 
ai'c     nian\'  :    most     of     tlicni      :ii"c      not    siibjccl     to     direct 
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int'cisureineiit,  (..'specijilly  in  iiiliints.  lint  tliere  is  one 
measure  vvliich  can  be  taken  with  cortainty — the  refraction. 
'IV)  fjfain  some  tirst-hand  l<n()\vl('(l<i-(;  on  this  point  J 
examined  fclie  eyes  of  all  the  cliildren  in  tin;  infants^ 
department  of  a  higher-gTade  school  in  tlie  west  of 
London.  The  examination  was  optional;  many  parents 
attended  and  were  a])parently  interested  ;  the  objectors 
were  fewer  tlian  2  pei*  ccMit.  The  eyes  of  each  child  were 
anointed  with  a  fresh  preparation  of  homatrojnne  and 
cocaine  in  castor  oil,  2  per  c(?nt.  of  each,  then  the  child 
was  allowed  to  sleep  foi'  one  hour.  After  the  examination 
the  eyes  were  anointed  with  a  minute  smear  of  I  per  cent, 
eserine  in  oil  to  effect  the  closure  of  the  pupils  as  rapidly 
as  possible.  Certain  euphemisms  eased  procedure  greatly. 
The  tirst  anointing  was  called  ''  smoothing  the  eyes  with 
oil  to  make  them  clear/^  the  second  '^  washing  the  eyes  "  ; 
these  explanations  and  the  prompt  closing  down  of  the 
dilated  pupils  satisfied  all  parties. 

Three  hundred  and  sixty-eight  children  were  examined, 
of  ages  from  four  to  seven  years  inclusive  ;  the  state  of 
their  eyes  is  sliown  in  the  tables  : 

I.  Ennnetropia : 

No.  of  children       .         .         .  .  S 

TI.  HyiKn-inotropi.i  iiiidoi*  (dioptres)  .  \      2        '.\    t  .">  (> 

No  of  children  .         .         .  .  1  lo  7;{       I  1-  «»  5   1   Total  ...  'I'.Vl 

29 
III.  Astigmatism  under  (dioptres)  O*.")  1     I'o     '1  '^  \  5 

with  H.  less  than  2  D. 

No.  of  children  .       2i     12       12  o  4  -i  1  Total  ...     (12 


38 

IV.  Astigmatism  under  (dioptres)    U.')  1     T.")     2  ;J    V  .1 

with  H.  more  than  2  U. 

No.  of  children  .        15       (>       <>     .">    1^  2  -  Total  ...     .^S 


38 
V.  Mixed  astigmatism  under    (dit)ptres')      1      2     '•\      V     o 

No.  of  children  .  .  .11      .">     2     1  Total  ...     V.\ 


13 

VI.  Myopia  under  (dioptr(>s)      1     2     :'.      \     '*     <)     7     s  IS 
(Note:    all      had    astig- 
matism except  one  with 
4  D.  anisometropia.) 

No  of  children  .--II  1  2      1  Totnl 


6 

\11.   Lamellar  cataract  (brother  and  si^ter)       .    2 

VOL.    XXXIX. 


6 
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Included  within  the  above  groups  are  a  number  of 
children  whose  eyes  sliowed  additional  defects. 

Scarred  eyes  .....        7 
Anisometropia  of  over  ID.        .  .      23 

Squints  .....         8 

Pupillary  membrane  ...         2 

Dermoid  of  sclera  .  .  .  .1 

Choroiditis      .....         2 
Amongst  all  these  368   children  there  were  only  8  who 
wore  glasses. 

Summary  of  conditions  :  Let  us  divide  all  the  foregoing 
cases  into  two  main  groups — Group  I  to  include  the 
emmetropes,  the  hypermetropes  less  than  2  D.,  and  those 
with  astigmatism  less  than  0'5  D.  and  hypermetropia  less 
than  2  D.  Let  us  consider  these  the  '*^ average^'  eyes.  They 
number  235.  Group  II  will  include  the  remainder,  the 
hypermetropes  over  2  D.,  those  Avith  more  than  0*5  D.  of 
astigmatism,  or  of  any  degree  if  with  more  than  2  D.  of 
hypermetropia,  those  with  mixed  astigmatism,  the  myopes 
and  the  two  cataract  cases.  These  number  126.  So  that 
we  arrive  at  the  following  figures  : 

Children  with  average  eyes        .      235      .      65*  1 
Children  with  imperfect  eyes     .      126      .      34'9 


361  100-0 

That  means  that  one  in  every  three  children  is  not  fit 
to  do  ordinary  school  work  under  ordinary  conditions. 
I  think  you  will  agree  these  results  are  striking  and 
unsuspected.  Certainly  they  appear  so  to  me.  I  had  not 
expected  so  high  a  proportion  of  imperfect  eyes,  and  it 
must  be  I'etnembered  that  the  children  whose  eyes  were 
su]>ject  to  tin's  examination  wttre  of  the  best  type  of 
liondnii  clcincntary  school  child  ;  both  in  breeding  and 
nni'lure  they  were  above  the  average.  There  is  one 
irresistible  conclusion  that  ai'ises  from  this  examination. 
Our  pi'csent  metlujds  of  submitting  infants  to  the  work  of 
scliool  life  without  any  attem])t  to  ascertain  tlieii'  fitness 
foi"    tilt!   work   is    wholly  unscientific.      We    do    not    put  a 
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iiijicliiue  to  work  until  it  liiis  hooii  tested  mikI  found  fit; 
much  less  should  wo  (he  eyes  oi  nuv  children.  The  nie;ins 
lire  at  our  disposal.  My  experience  shows  tliat  examina- 
tion is  practicable. 

(2)  Grading  infants  ac('ortii)i<i  to  sir/ht. — The  next  point 
tliat  arises  is  the  manner  of  dealing"  with  children  found 
U)  be  imperfect.  It  is  not  suggested  that  glasses  slionld 
be  worn  ])y  each  and  all  of  this  34  per  cent,  of  tlie 
children.  To  find  one-third  of  the  babies  in  a  school  witli 
glasses  wouhl  be  a  sorry  siglit.  What  I  suggest  is  a  grad- 
ing of  the  children  :  Urade  I — fit  for  regular  curriculum; 
Grade  II — for  easy  treatment  as  regards  eye  work  ami 
extended  observation  ;  (irade  III — for  glasses  and  easy 
treatment.  And  by  easy  treatment  is  meant  the  exten- 
sion to  the  infants^  departments  of  onr  schools  of  sucli 
methods  of  teacliing  as  have  proved  so  successful  in  the 
myope  classes — notably  the  elimination  of  work  done  at  a 
nearer  point  than  the  arm's  lengtli  of  the  child  and  the 
substitution  of  the  direct  instruction  of  the  teacher  for  the 
use  of  school  books. 

I  suggest  that  the  figures  I  have  given  you  plead 
emphatically  for  the  regular  examination  of  the  refraction 
of  every  infant  on  admission  to  Bchool  and  a  subsecpient 
grading  accoiding  to  visual  capacity. 

It  would  appear  that  the  desirability  and  practicability 
of  this  suggestion  might  well  be  the  subject  of  inquiry  by 
a  small  committee  of  this  Society  or  of  the  Council  of 
British  Ophthalmologists.  I  believe  that  if  we  could 
secure  some  such  procedure  as  the  grading  I  have 
suggested  we  should  find  that  in  process  of  time  my 
second  group  of  children,  those  with  defective  eyes — would 
be  diminished  considerably. 

(2)       TfIK     DKrKCTIVH. 

Since  1907  we  have  had  workinii:  in  London  a  number 
of  classes  for  children  with  defective  eyes,  known  as 
myope  classes.  'I'hei'e  are  now  twenty-one  of  them  in 
London   alone,  and  there  are  many  in  other  parts   of    tlie 
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country  and  abroad.  In  p]ngland  tliese  classes  are 
established  under  the  Elementary  bklucation  (Blind  and 
Dent')  x\ct  of  J  893.  In  that  Act  the  blind  are  defined  as 
tliose  unable  to  read  the  ordinary  school  books.  It  will 
be  observed  that  this  definition  is  remote  from  the  common 
connotation  of  '^  blindness/'  This  is  a  ])oint  which  should 
be  held  in  mind  by  every  ophthalmic  surgeon  who  has 
occasion  to  consider  the  condition  of  a  particular  patient. 
The  definition  in  its  conception  is  preventative.  It  indi- 
cates the  endeavour  of  the  legislature  to  secure  the 
removal  from  the  ordinary  elementary  school  of  all  those 
children  whose  eyes  might  be  made  worse  if  they  were  not 
so  removed.  The  myope  class  stands  midway  between 
the  elementary  school  and  the  blind  school.  It  is  an 
attempt  to  secure  within  the  provision  of  the  Act  an 
efficient  education  for  children  who  are  not  fit  for  the 
elementary  school^  and  yet  not  so  bad  as  to  need  the  full 
training  of  the  usual  blind  school,  and  to  give  it  under 
such  conditions  as  will  prevent  their  eyes  getting  worse. 

Examining  the  records  of  those  children  who  have  been 
admitted  to  these  classes,  it  is  found  they  fall  into  three 
laro-e  groups  according  to  the  nature  of  the  defect  of  the 
eyes  : 

(1)  Congenital  defects  of  tlie  eyes    .       /'O'Z  per  cent. 

(2)  Damaged    eyes    due    to    inflam- 

mation ....   30"35  „ 

(3)  Myopia 62-62 

The  scheme  of  work  in  these  classes  is  pretty  well  known. 
Briefly  it  may  l)e  summarised  thus.  The  cui-riculnm  falls 
into  tlircc  ])a]-ts  : 

(1;  (Ji-al  teacliing  with  the  noi-nial  cliildri'ii,  in  the 
ordinai'v  tjlementary  school  to  which  the  niyo])c  class  is 
attachcil,  foi-  such  su))j(M'ls  as  can  1)0  taught   oi-ally. 

(2)  Literary  work,  snch  as  is  necessary  for  the  know- 
ledge of  the  ordinai'Y  means  of  communication,  to  be 
learned  without  Ixjoks,  jxmis  or  paper,  hiil  by  th(!  use  of 
blackboards  and  chalk,  tin;  writing  to  he  done  free-arm 
fa.shiun.       No  ordinary  books  ai-e  allowed  in  these  classes, 
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l)iil  the  older  cliildrcii  pi'iiit  tlieii*  own  ''hooks"  wirlj 
rubber-faced  ty])es,  1  in.  and  2  in.  sizes,  on  large  paper 
sheets  ;  these  are  l)()iiii(l  up  for  class  use.  'J'ljt'V  cwv  i-ead 
at  the  full  distance  of  a  metre  or  nun-e. 

(3)  A  full  use  of  evei'y  sort  of  handicraft  tluit  will 
develo])  attention,  method  and  skill  with  the  minimum  use 
of  the  eyes  or  of  niiiscuhn- sti-ain.  'J'lie  h;indicr;ift  is  used 
both  for  training  hand  and  eye,  and  ;ilso  for  the  more 
strictly  educational  pur})ose  of  cultivating  "  association.^' 
Througli  a  piece  of  handicraft  we  cau  teach  souiethiug  of 
liistory,  of  arithmetic,  of  geography  or  language,  just  as 
well  as,  perhaps  better  tliau,  we  can  by  the  use  of  the 
conventional  symbols  of  letters. 

Throughout  the  term  of  the  child's  attendance  at  the 
class  attention  is  drawn  to  the  ju'oper  use  of  the  eyes  so 
as  to  cultivate  a  habit  which  will  last  beyond  the  period 
of  school  life  and  become  of  pei-manent  value  to  the 
child.  This  is  of  ver\'  real  importance  and  well  worth 
the  continuous  effort  required  of  the  teachers  to  secure  it. 

Certain  points  may  be  noted  with  regai'd  to  the  children 
admitted  to  these  classes  : 

(1)  The  late  date  at  which  they  first  come  under 
examiiuition.  Of  the  myo})es  the  majority  were  not 
re})orted  until  they  had  attained  the  age  of  nine  years  :  70 
per  cent,  are  first  seen  between  the  ages  of  eight  and  twelve 
years  :  this  is  a  reflection  on  the  lack  of  examination  of  tlie 
eyes  of  the  infants. 

(2)  The  success  of  the  classes  has  led  to  the  great 
advantjjge  that  ophthalmic  surgeons  of  hos))itals  i-e])ort  an 
increasino-  nund)er  of  children  foi-  (Miti'v  to  the  nivoiu' 
class,  but  it  is  found  that  many  cdiildren  so  lepcrted  have 
vision  so  bad  as  to  make  it  cpiite  impossible  for  them  to 
be  effectually  and  safely  taught  by  the  wholly-sighted 
methods  of  these  classes.  -^-^  or  at  least  v^-  vision  is 
needed.  It  is  not  good  to  admit  children  with  .^\.^  or  ^!\^  ; 
it  is  found  that  the  sti'ain  is  too  much  for  them:  their 
pro])er  place  is  in  the  blind  school,  wIumh*  conditions  are 
still  easier. 
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(3)    The   Blind. 

The  definition  under  which  children  are  admitted  to 
tlie  blind  schools,  to  which  attention  has  been  drawn, 
makes  it  clear  that  what   mio-ht   be  termed  school  blind- 

o 

ness  bears  no  necessary  relation  to  the  common  connota- 
tion of  blindness.  If  this  were  remembered  many 
difficulties  which  arise  with  particular  cases  might  be 
avoided.  As  an  education  officer  I  would  beg  ophthalmic 
surgeons  to  bear  this  point  in  mind,  for  it  is  to  the 
ultimate  bene6t  of  the  children.  So  far  as  London  is 
concerned  I  can  assure  them  that  no  child  is  kept  in  a 
blind  school  a  day  longer  than  is  necessary  ;  we  are  keen 
to  note  improvements  of  vision  and  to  rearrange  a  child's 
education  accordingly.  Re-arrangement  is  easy  in  London 
owing  to  the  special  advantages  which  our  system 
provides. 

(1)  Day  and  residential  schools. — In  the  recent  Report 
of  the  Committee  on  the  Welfare  of  the  Blind  (Local 
Government  Board)  a  strong  recommendation  was  made 
in  favour  of  residential  schools  iov  the  blind.  It  was 
urged  that  it  was  advantageous  to  the  child  to  secure 
early  the  discipline  which  the  regular  and  continuous 
training  of  such  a  school  gave.  I  wish  to  enter  a  vigorous 
objection  to  this  i-ecommendation.  Discipline  is  of  two 
orders  :  (1)  The  jjroduct  of  the  drill  sergeant  and  his 
kind  ;  (2)  the  ])roduct  of  the  cultivation  of  the  social  sense, 
if  the  former  of  these  is  desired  then  a  residential 
scliool  is  the  best  possible  ])lace  to  secure  it,  but  we  know 
from  many  experiences,  and  some  (juite  recent,  that  the 
discipline  of  the  drill  sei'geant  is  an  unnatural  disci})line  ; 
it  fails  at  the  crucial  time,  just  because  it  is  unnatural 
and  based  u])on  a  continuous  and  extraneous  inliuence 
which  ads  only  so  long  ;is  it  is  (liere.  The  disci})line 
arisiuLf  from  the  cult  ival  ion  oi'  the  social  sense  is  a  thing 
of  slow  L'Towtli,  but  it  is  naliii'ai  and  never  ceases  to  act. 
It  i-  that  whicli  lias  s(t  si  nk  iiii^ly  iiisurcij  the  sa,fety  (if 
rtucial    life    in    <>iif  c<iiiiili'\     iiiidcf    I  lines  (if    <Tcatcst    stress. 
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The  1)1  ind  need  the  cultivation  of  this  sense  as  miicli  as 
any  ot"  us,  and  ])erhaps  more  so,  for  it  is  harder  for  tlieni 
with  their  disability  to  secure.  The  best  moans  of  attain- 
ing it  is  a  free  intercourse  witli  the  mass  of  the  people. 
If  we  remove  them  from  this  intercoui'se  and  segregate 
thcni  in  residential  schools,  they  become  a  class  apart, 
and  later  when  thrown  into  the  whirl})0()l  of  life  they  are 
doubly  handicap})ed  by  their  physical  disability  and  their 
lack  of  social  sense. 

In  London  the  number  of  the  blind,  hapjiily  small,  is 
yet  large  enough  for  the  establishment  of  ten  centres  for 
day  schools  situated  in  regions  convenient  of  access.  To 
these  day  schools  the  children  travel  daily  with  their 
guides.  They  live  at  home  with  their  parents  and  normal 
kindred  and  play  with  noi-nial  childi-en.  By  all  these 
experiences  they  learn  to  know^  the  general  community, 
and  with  sharpened  wits  do  justice  to  the  school  training. 
At  the  age  of  thirteen  years,  when  the  need  for  trade 
training  and  therefore  concentration  of  effort  arises,  they 
are  drafted  into  two  residential  schools  for  four  years  ; 
during  term-time  they  live  in  school  and  during  holidays 
at  home. 

'I'his  system  is  in  my  experience  the  ideal.  It  is  the 
ha{)py  mean  between  two  extrenies  which  have  found  keen 
advocates  :  those  who  would  educate  the  blind  wholly  with 
the  nornuil  children  (of  whom  there  are  still  some  in  the 
United  States),  and  those  who  had  the  controlling  voice 
in  the  recent  Local  (lovernnicnt  Boni'd  ( 'onimittee,  who 
would  educate  them  wholly  apart  from  the  rest  of  the 
community.  The  Ijondon  system  is  to  my  mind  the  pi-op(>r 
method  wherever  numbers  and  geographical  sitimtion  make 
it  ])ossible  conveniently  to  collect  children  in  day  schools. 
Where  numbers  are  small  and  distances  great  removal 
from  home  nuiy  be  necessary,  but  even  then  I  maintain 
our  experience  of  boarding  out  children  neai-  t(^  a  dav 
blind  school  indicates  advantages  to  the  child  as  compared 
with  segregation  in  a  i-esidential  school  for  the  nine  ortcMi 
vcars  of  school  ]\\\\ 
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(2)    Specialisation  in    blind  schools. — The    last   point    I 
wish  to  ])ut  before  you  concerns  the  curriculum  of  schools 
for  the  blind  as  it  affects  the  older  children — those  above 
the   age   of  fourteen  years.      The   last  two    years   of    the 
work  of  the  blind  school   is  mainly   a  trade  training  ;  the 
child  is  rapidly  being  developed  into  an  efficient  worker 
on  the  lines  in  which  he  or  she  shows  aptitude.      Experi- 
ence shows  that  to  get  the  best  effects  in  any  given  line 
of  training  there  must  be  an  association  of  workers.      ^J'he 
herd  instinct   is  cultivated^  child    learns    from   child,  and 
competition  sharpens  the  duller  wits.      Under  the  present 
system^  whereby    children   suffering   from  every  and   any 
form  of  blindness  are  admitted  to  any  school,  there  is  such 
an  admixture  of   capabilities  that  anything  like  a  proper 
grading  of   the  children   and  of   the  work  to  be   taught  is 
impossible.       The   children    who    owe   their    blindness    to 
accidental    causes,    such    as    ophthalmia,    neonatorum,    are 
generally  superior  mentally  to  those  who  owe  their  blind- 
ness to  developmental  defects,  oi*  to  those  who  suffer  from 
hereditary   syphilis.      Yet  all  these   children  are  grouped 
together  in  one   small    school  of   some  fift}'  children,  and 
there   it  is   sought  to    teach    simultaneously    some    half   a 
dozen  trades.      The  outcome  of  the  lack  of  grading  of  the 
children   according  to   mental   capacity  is  that   the  better 
children  are  delayed  in  their  progress  by  the  })resence  of 
those  of  ])Oorer  ])ONvers,  and  the  latter  are  injured  by   the 
strain  of   the   hopeless  attemi)t  to   keep   pace    with    their 
betters.      I   suggest  the   time  has   come  when    we  should 
att('iii])t   to  get  the  blind  schools  oF    the  country  organised 
upon    a   niutiia]    basis.      The    schools    should    be    grouped 
into    convenient    ai-cas    of    working,    and    within    each    of 
these  ai'cas  the  several   scIkxjIs  should   come  to  an   agree- 
ment   whereby  certain   of   the   schools  could   be  set    apart 
for    (diildi'cn   of    diiTcicnt   types.       School   A    would    be    set 
apart    foi-  t  he  i*('ce])t  i(jn  of  the  bcsi    children,  who  would   be 
likely  to   take  advantage  of    ihe  highest,  gi'ade  of   tiaining 
a\ailalde.       School    l>  would   be  set    apai'l    for  childi'cn  of   a 
Ies8  capable   <^nn\i',  say,    those    whos(>    hlindness   is    due  to 
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congenital  defect;  they  would  specialise  upon  simpler  jmkI 
more  nieclianical  trades.  School  (J  wonld  be  set  apart  lor 
cliildi-en  sufferino-  from  o-enci-al  constitntionMl  disease, 
whicli,  tliougli  lor  tlie  time  (juiescent,  may  possibly  further 
injure  their  eyes  or  even  their  mental  stability.  For 
these  a  much  easier  foriu  of  t  i-;iiiiin<^-  would  he  suitable, 
and  theii-  school  would  be  mor<'  allied  to  a  hospital  than 
to  a  finishing  trade  traiuiui^-  centie.  At  present  there  are 
more  places  available  in  the  residential  blind  schools  of 
the  country  than,  there  are  children  to  fill  them,  and  it 
would  appear  tliat  such  a  condition  is  favourable  to  the 
consideration  of  such  a  re-organisation  of  the  blind  schools 
as  is  here  suggested.  It  may  be  urged  that  this  is  an 
educational  mattei-,  and  not  one  on  which  o])hthalmic 
surgeons  can,  as  such,  advance  opinions.  1  do  not  think 
we  should  be  deterred  by  this  objection.  The  training  of 
a  blind  child  must  always  be  determined  by  the  origin 
and  character  of  the  blindness  that  affects  it,  and  ultimate 
results  of  training  are  certainly  nnitters  for  the  thought  of 
ophthalmic  surgeons,  if  only  because  investigations  have 
sliown  how  lai-ge  a  proportion  of  those  blindtul  by 
disseminated  choroiditis  of  sy])hilitic  origin  find  their  way 
ultimately^into  ])laces  for  the  reception  of  the  nuMitally 
degenerate. 

To  mv  thinkini''  the  reoro-anisation  of  the  blind  schools 
of  the  country  on  the  basis  of  mutual  working  is  likely  to 
be  advantao'cous  to  the  blind,  and  tlierc^  seems  uo  ri^ason 
to  fear  that  such  an  an-augenuMil  would  be  detrimental 
to  tliat  spirit  of  local  initiative  whicdi  is  essential  to  the 
successful  nnmagement  of  a  school  for  the  bliud.  The 
matter  is  cue  which  1  should  like  to  see  the  subj(>ct  ot 
consideration  by  ojihthalmic  surgeons. 

The  ri.-Ksii.i;NT 

said  the  Society  felt  much  oblio-ed  to  Mr.  ilarman  f(U-  \\\< 
excellent  speech  in  regard  to  schools  bu-  the  blind.  He 
now  invited  members  geiun-ally  to  share  in  ihv  discussH»n. 
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Mr.  Hakrisok  Butler 

said  lie  was  sure  he  was  expressing  what  was  in  the  minds 
of  all  present  when  he  thanked  Mr.  Bishop  Barman  for 
taking  the  members  to  the  interesting  schools.  The  blind 
school  was  one  of  the  most  touching  sights  he  had  seen. 
From  the  happy  expression  on  the  children's  faces  it  was 
obvious  they  were  being  brought  up  in  the  right  way  and 
with  perfect  kindness.  On  the  myopia  school  he  would 
say  a  few  words  later.  Mr.  Bishop  Harman  told  members 
it  was  the  worst  of  the  schools. 

There  was  not  time  to  do  more  than  allude  to  the 
theories  of  the  causes  of  myopia,  but  when  these  theories, 
which  were  quite  unproved,  were  employed  to  influence 
]3o]icy,  a  word  of  protest  should  be  uttered.  As  a  myope 
himself,  he  protested  on  behalf  of  the  down-trodden 
myope.  They  heard  that  myopes  of  —2  and  —  o  were 
being  refused  admittance  to  the  secondary  schools  when 
they  had  gained  scholarships.  AVhen  he  (the  speaker)  was 
thirteen,  he  was  taken  to  Sir  Anderson  Critchett,  and  Sir 
Anderson  gave  him  the  glasses  which  he  was  still  wearing, 
i.  e.  —2  and  —2*5  spherical.  If  he  had  been  on  that 
account  refused  higher  education,  he  would  have  been 
planting  and  pruning  fruit-trees  in  California  instead  of 
addressing  the  members  of  this  Society — and  probably 
also  he  would  have  been  both  happier  and  wealthier.  If 
these  grades  of  myope  were  to  be  excluded  from  the 
special  schools  it  would  be  doing  them  a  great  injustice. 
A  larger  ])r()])()rti()n  of  myopes  took  to  intellectual  study 
than  ordinary  folk.  lie  thonofht  the  explanation  was 
that  the  whole  environment — the  immediate  world — of 
the  myope  was  within  a,  2()-foot  radius.  The  short-sighted 
individual  did  not  take  the  same  interest  in  studying 
birds  and  similar  natural  objects  because  he  could  not  see 
them  flciirlv,  :iii(l  li(!  was  handicapped  in  games.  *Scenei-y 
was  not  (piilc  in  ihc  sjinu;  category,  because  that  was 
improved  from  tlic  artistic  standpoint  by  lack  of  sliai-p 
definition.      More  niyoj)es  ;ilso  eiit  ei'ed   flie   line   lia  ndicra  It  s. 
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Whjit  rii^'lil  ]i;i(l  oculists  to  take  tlic  low  myopes  and  say 
tiiey  should  not  receive  the  best  education  which  could  \)v 
o-iven  them  ?  The  reason  was  stated  to  ])v,  that  ncjir  woi-k 
increased  the  de<^-ree  ot"  theii*  myopia.  IJnt  was  there 
evidence  which  anyone  would  care  t(j  })ut  before  a  scientific 
jiii'v    in   support   of   that  ?      A    (German — Kolin — said   that 

00  per  cent,  of  the  intellectual  and  upper  classes  iu 
Germany  were  myopes,  but  in  fjiL'-land  he  thought  it  was 
10  ])er  cent.     The  50  per  cent.  aj)])lied  to  sixty  years  ago. 

1  fad  it  been  reduced  since  then  by  the  measures  adopted? 
Not  by  1  ])er  cent.  Jn  Sweden  they  had  the  gymnasium 
system,  but  recently  games  were  introduced.  The  result 
was  that  the  whole  body  was  im])rove(l  in  tone,  juhI  the 
eye  })artici})ated  and  the  amount  of  myopia  was  diminished. 
He  (the  speaker)  did  not  think  the  abolition  of  the  use  of 
Gothic  characters  had  anj^thing  to  do  with  it.  Thei-e  wei'e 
two  or  three  pertinent  facets  which  pointed  in  the  op})()site 
direction.  There  were  many  German  statistics,  and  some 
Knglish  statistics,  and  they  ])ointed  to  the  fact  that  very 
high  myopes  with  choroidal  changes  were  greater  in 
number  among  the  rural  population  than  among  urban 
residents.  Another  fact,  which  he  could  substantiate  from 
practical  knowledge,  was  that  high  myopivs  with  choroidal 
chantrt's  were  not  uncommon  amono;  Bedouins  and  other 
aborio-inal  races.  In  his  clinic  at  Jerusalem  he  saw  iminv  of 
them.  All  members  saw  children  of  two  and  three  3'ears  of 
age  with  10  and  II  degrees  of  myopia,  who  yet  had  never 
looked  at  a  book  at  all.  There  was  also  the  indi\idual  who 
was  normal-sio-hted  in  one  eve  and  in  the  other  had  1  o  or 
20  degrees  of  myopia.  ^Vlly,  then,  was  it  that  near  work 
had  influence  on  one  eye  and  not  on  the  other?  'IMie 
whole  idea  seennul  to  border  almost  on  the  absurd.  Until 
this  matter  of  the  causation  oi  myopia  had  been  })ut  up«ui 
a  scientific  footing,  there  was  no  justification  for  governing 
a'])olicv  bv  it.  II  near  work  increased  mvopia,  how  did 
it  do  it  ?  A  (Jerman  had  performed  the  bi'utai  experiment 
of  hanging  uj)  rabbits  head  downwai'ds  m  order  to  produce 
drairtriui'*  of   the  eves  on  the  surroundino-  st  lui't  ures.       lie 
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then  proceeded  to  do  retiiioscopy  on  tlie  rabbits  and 
proved  they  were  myopic.  He  (Mr.  Butler)  did  not  think 
anyone  could  do  a  reliable  retinoscopy  on  a  rabbit. 
Another  man  said  convergence  produced  tension.  It  was 
said  to  have  been  proved  by  introducing  a  manometer 
into  the  eye.  But  an  eye  attached  to  a  manometer  was 
not  normal.  He  felt  sure  that  if  its  tension  rose  it  was  a 
necessary  alteration  and  was  a  benign  rise  of  tension.  H" 
acconnnodation  raised  the  tension,  a  rise  of  tension  was 
necessary  for  the  act  of  vision. 

These   were   objections   which  had  nlways   appealed   to 
him  and  they  required  careful  investigation. 

AVith  regard  to  the  acuity  of  vision  of  children,  he  had 
had  a  school  clinic  for  some  years,  and  he  was  certain 
the  young  children  had  as  good  acuitv  of  vision  as  the 
older  ones.  But  there  was  also  a  ps3^chological  element. 
Often  a  child  would  only  read  -^\^  or  -,f^-,  but  on  coming 
again,  because  it  got  accustomed  to  the  test,  it  would 
read  4  straight  off.  In  order  to  arrive  at  a  correct 
estimate  of  the  acuity  of  vision  it  was  necessary  to 
investigate  children  of  the  better  class.  1\vo  of  his 
own  children  had  !]  vision.  ^J'he  two  youngest  were 
not  yet  old  enough  to  have  their  vision  measured  by 
test-types,  though  he  was  certain  they  liad  quite  good 
vision.  The  psychology  of  the  child  was  very  peculinr  : 
one  put  it  on  to  test-tv])es  of  a  certain  size  and  the  child 
read  thcni  with  difficiilly.  The  coiu'lnsioii  foi-med  was  that 
they  wei-e  too  srimll.  Ihit  often,  alter  n  little  inducement, 
it.  would  i-oad  tlieiii  eiisily.  ChildinMi  wouKl  not  nuike 
the  mentjil  oHort  retjuired  to  I'ead  small  letters  if  it  gave 
tliem  trouble.  In  liis  (>oventi-y  school-clinic  he  found 
only  lU  ])er  cent,  of  the  {)atients  were  myojiic.  A  serious 
defect  in  tlie  investigations  liad  ])een  the  hick  of  examina- 
tion of  eliihh-en  in  the  bet  ler-(;lass  schools.  Until  lliat 
was  (h)ne  the  |»rof'essi«in  had  iiol  't^-ol  all  the  necMJed  facts 
bel<»j-('  il.  lie  ill  III  l)|{'(|  whelher,  in  llie  ii  ppei'-class  schools 
and  colleges,  such  as  I'ilon,  tliei-e  would  he  more  than 
10  per  cent,  of  myojx's. 


KVKSKJii'r   IN   <'()NNK('T[()\   wi'iii    i:i)(j<'A'iio\.  ():> 

W  itli  rog'ard  to  tlic  cliildi-cii  of  the  pooi-cr  cljisses  undoi' 
four  years  of  age,  why  slioiild  tliey  he  sent  to  llie  ))uhhc 
elementary  school  at  all  ?  He  did  not  think  he  was  given 
any  regular  education  until  he  was  ten  years  old.  Children's 
eyes  were  not  fitted  foi*  education  until  they  were  six. 

With  regard  to  the  myope  school,  the  most  important 
thing  to  prevent  increase  in  myopia  \vas  to  prevent  the 
inherent  vice  in  the  sclera  which  was  inhci-ited  from  being 
developed  by  bad  conditions.  Jn  the  myope  school  the 
members  had  visited,  as  soon  as  one  entered  one  was 
arrested  by  a  smell  of  fermenting  perspiration,  the  atmo- 
sphere was  surcharged  with  carbon  dioxide,  and  such  a 
school  he  regarded  as  a  forcing-house  of  myopia. 

Mr.   Ernest   Clarke 

wished  to  say  with  reference  to  Mr.  Harrison  T3utler's 
remarks  about  a  unilateral  highly  myopic  eye  that  he 
looked  upon  such  an  eye  as  abnormal,  and  it  should  not 
be  classed  in  any  sense  with  ordinary  errors  of  refraction. 

He  thought  that  myopia  was  often  manufactured  in 
schools  by  bad  lighting.  Some  years  ago  he  made  an 
examination  of  a  large  number  of  children  in  schools,  and 
found  one  of  the  chief  causes  of  what  was  apparently 
myopia  (but  was  often  not  really  myopia)  was  faulty 
illumination.  In  most  of  the  rooms  the  illumination  was 
as  faulty  as  it  could  be — that  is,  the  pupils  faced  the 
window.  The  result  of  the  bad  lighting  was  that  the 
pupils  held  their  books  close  to  their  eyes  or  stooped  over 
their  work. 

He  usually  made  children's  examinations  under  atropine, 
although  some  had  to  be  done  under  homatropine.  He 
preferred  the  drops  to  the  ointment,  as  the  latter  tended 
to  interfere  with  the  examination  if  used  shortly  before. 
He  thought  that  Mr.  Bishoj)  Harman  was  very  right  when 
he  said  that  it  was  not  only  the  eyes  one  had  to  think  o\', 
but  the  whole  child. 

l*\)r  years  he  had  himself  been  advocating  what  ho 
termed  nursery  ophthalmic  hygiene.       lie  did  not  let  any 
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child  of  niyoj)ic  piirents  under  six  learn  to  write  ;  lie  told 
those  responsible  to  teach  the  child  to  chalk  at  ann^s- 
length  on  a  blackboard  or  slate  at  the  side  of  a  window 
in  order  to  train  the  eye  and  the  hand.  He  strongly 
urged  the  use  of  wooden  bricks,  as  with  these  the  child 
could  not  only  learn  the  alphabet,  but  also  simple  arith- 
metic. He  agreed  with  Mr.  Harrison  Butler  that  it  was 
absurd  for  a  child  to  be  sent  to  school   at  four  years  of 


as^e. 


Another  point  was  that  children  should  not  sleep  facing 
the  window,  especially  if  the  window  looked  to  the  east. 

He  was  sure  in  public  schools — and  especially  in  the 
preparatory  schools — the  teachers  did  not  do  enough 
teaching  ;  it  was  much  easier  and  more  exciting  to  tell 
a  boy  to  learn  ten  pages  of  history  and  examine  him  on 
it  than  for  the  teacher  to  give  a  lecture  on  it,  with 
diagrams,  etc. 

In  one  or  two  good  preparatory  schools  he  knew  the 
pupils  did  no  work  by  artificial  light,  i.  e.  after  four 
o'clock  in  winter ;  any  school  work  done  after  that  was 
by  lectures  and  demonstrations.  It  meant  more  work 
for  the  masters,  and  they  should  of  course  be  better 
paid  for  it,  and  perhaps  that  was  the  solution.  While 
the  eye  was  soft  there  should  be  more  actual  personal 
teaching  and  less  near  work  and  preparation  from  books. 

Mr.  Percival  Hay 

observed  that  the  Society  had  set  up  a  standard  for  the 
illumination  of  test-types,  and  it  would  be  a  very  good 
thing  if  it  could  set  up  a  standard  in  a  similar  way  for 
blackboard  illui'iiiiation  in  schools.  That — e.g.  in  Sheffield 
— was  a  verv  serious  matter,  as  the  smoke  froiu  the 
factories,  etc.,  (obscured  the  light  to  a,  serious  extent. 
"^I'lie  consofpience  was  that-  many  schools  during  the  winter 
liad  to  work  by  artificial  light  throughout  the  day. 
Attempts  had  been  made  to  got  the  l^]ducation  (committee 
to  provide  bcttcM*  light,  but  llic  matter  j)i-(»vod  (o  ))('  sur- 
jirisingly   diflicult.       lie    Irlt  I  hat   one    ;>f    ilic    lii-si    things 
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this  Society  slioiild  do  in  tliis  coiiiKJctioii  w;i.s  to  insist 
on  pi'ojxM-  blackboard  ilhiniiiuit  ion.  And  the  blackboard 
should  not  l)e  cleniKjd  just  by  the  perfunctoiy  \vipin<^ 
with  a  duster,  but  should  liave  some  black  material  or 
a  sponge  and  water  applied  so  that  the  chalk  would  show 
up  with  the  greatest  contrast. 

With  regard  to  the  myope,  so  much  had  been  said 
pi'o  and  con  that  he  could  not  add  anything  usefully 
except  to  say  there  were  two  classes  of  myope.  One  of 
these  was  the  class  with  12  or  even  14  degrees,  showing 
no  fundus  changes,  and  in  whom  the  condition  was 
practically  stationary.  '^Diese  should  not  be  classified 
with  the  progressive  myopes.  There  were,  on  the  other 
hand,  myopes  who  showed  a  high  degree  of  this  defect 
and  in  whom  it  was  progressive.  Even  in  myopia  schools 
progressive  myopia  in  the  oi'dinary  circumstances  did  not 
come  to  a  standstill  there.  Looking  through  his  records 
he  found  instances  in  which,  although  they  had  been 
going  to  a  myope  school,  the  defect  had  increased  in 
some  cases  as  much  as  3  D.  This  showed  that  the 
profession  had  not  yet  got  at  all  the  causes  of  myopia. 
Probably  there  -was  in  certain  children  a  predisposition 
to  develop  myopia,  and  for  such  it  did  not  matter  what 
was  done  ;   they  progressed. 

Mr.  A.  L.  Whitehead 

said  so  many  points  had  been  brought  up  in  this  discussion 
on  which  one  felt  one  would  like  at  least  to  ask  questions 
that  one  felt  the  pressure  of  time  for  discussion.  He 
had  been  connected  with  a  blind  school  and  with  myopia 
classes  for  a  number  of  years,  and  he  had,  in  consequence, 
certain  statistics,  but  want  of  time  prevented  him  from 
quoting  these. 

A  point  which  interested  him  was  as  to  what  period 
special  teaching  should  be  started  and  at  what  period  it 
should  be  stopped  and  th(>  children  allowed  to  join  ordinary 
classes.  The  special  training  with  blackboards  alone 
could    not   be  continued  indetinitelv  ;    there  must  come   a 
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Stage  at  which  tlic  child  nmst  begin  to  use  ordinary 
books.  Members  knew  friends  with  great  abilities  who 
yet  had  8  or  10  D.  of  myopia,  and  were  apparently 
none  the  worse  for  it,  seeing  they  could  do  their  work 
extremely  well,  especially  brain  work.  Were  such  to  be 
indefinitely  cut  off  from  the  use  of  books  and  so  on, 
and  not  allowed  to  take  up  scholarships  ?  If  they  were 
not  to  suffer  those  disabilities,  at  what  period  should  the 
training  be  stopped  ?  That  was  a  question  which  con- 
cerned members,  not  only  in  relation  to  schools,  but  in 
reference  to  private  patients.  He  was  a  strong  believer 
in  the  hereditar}^  theory  of  myopia;  they  knew  cases  of 
myopic  fathers  and  mothers  who  had  children  with  pro- 
gressive myopia.  What  should  one  do  with  such  children  ? 
He  had  Avatched  families  the  children  of  which  had  been 
brought  to  him  at  four  or  five  years  of  age.  He  had 
done  retinoscopy  on  them.  He  did  not  regard  homatro- 
pine  as  an  adequate  mydriatic.  With  careful  retinoscopy 
under  atropine  he  had  demonstrated  a  considerable  degree 
of  hvpermetropia,  and  he  had  seen  that  condition  gradually 
pass  and  become  transformed  into  myopia.  He  had 
criven  tlie  parents  instructions  to  carry  out  such  training 
as  drawing  on  a  vertical  blackboard.  He  objected  to 
a  child  playing  with  bricks  on  the  floor  when  it  had 
myopia,  because  stooping  over  the  bricks  was  not  good  for 
it.  These  children  should  have  sloping  desks  and  good 
illumination.  That  having  been  continued  some  years, 
the  question  arose,  what  should  now  be  done  ?  In  many 
cases  the  myopia  became  arrested  at  a  low  degree,  and  if 
suitable  precautions  were  taken  he  did  not  see  why  such 
;i  cliild  should  not,  with  suitable  glasses,  carry  out  the 
ordinary  school  work.  The  future  of  many  of  the  myopes 
ill  ordinary  schools  would  probably  be  in  manual  labour. 
He  agreed  with  Mr.  Hay  that,  with  all  the  care  taken, 
many  higli  myopes  would  progress,  whatever  might  be 
don<^  for  tlu.'m.  Cases  sucli  as  tliose  mentioned  by  Mr. 
llni-risoii  liiitlcr  in  the  licMJouin  Ai'Jibs  who  hnd  ncxei- 
(lon(i  neai-  woi-k  would  be  met  with  which  would  inevitably 
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develop.  Tlie  routine  in  a  myope  scliool  would  do  much 
to  arrest  tlie  defect,  and  if"  it  could  be  arrested  up  to 
the  age  of  ten  or  eleven  tlie  child  could,  he  thought,  safely 
be  left  to  go  to  ordinary  schools. 

It  was  ungracious  to  criticise  a  school  to  which  a 
member  had  kindly  taken  his  colleagues,  but  in  one  of 
the  schools  visited  that  day  the  case  seemed  to  be  a  tragedy, 
as  it  seemed  to  illustrate  so  many  of  the  things  which 
should  not  be  done.  For  instance,  practically  all  the 
children  sat  facing  the  light,  and  boys  were  doing  things 
on  the  blackboard  absolutely  directly  under  the  window, 
the  blackboard  being  in  shadow  and  the  light  impinging 
directly  on  the  boys'  faces.  That  might  have  been  an 
accidental  occurrence  on  this  particular  morning,  but  he 
had  hoped  to  see  something  better  and  more  instructive 
in  regard  to  the  blackboards  and  desks.  Mr.  Harman 
apologised  for  the  desks,  but  there  were  no  adjustable 
heights  for  the  desks.  Altogether  it  was  unfortunate 
that  this  school  was  selected  for  the  visit.  He  hoped 
that  on  some  other  occasion  Mr.  Harman  would  give 
members  an  opportunity  of  seeing  a  school  well  fitted  up, 
and  where  every  advantage  was  taken  of  proper  illumina- 
tion, which,  he  agreed  with  Dr.  Ernest  Clarke,  was 
extraordinarily  important,  also  a  proper  type  of  blackboard, 
and  a  proper  type  of   desk  and  of   seat. 

Capt.  Stack 

said  the  Society  had  to-day  had  a  wonderful  illustration 
of  the  subject  in  the  analysis  of  the  368  cases  of  Mr. 
Bishop  Harman,  but  his  regret  was  that  they  were  all 
poor  and  defective  children.  Could  ophthalmic  surgeons, 
or  the  Council  of  this  Society,  do  anything  to  examine 
children  in  the  better  classes  systematically  between 
four  and  five  years  of  age  ?  Everyone  ought  to  know 
that  all  children  should  have  their  eyes  examined  at  least 
once  in  their  lifetime,  and  an  early  examination  would 
result  in  visual  defects  being  caught  early.      This  Society 
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was  tlie  body  to  let  the  public  know  that  this  early 
examination  of  a  child^s  eyes  ought  to  be  done. 

Mr.  Inglis  Pollock 

said  lie  wished  to  support  the  idea  that  every  child's  eyes 
ought  to  be  examined  at  least  once.  During  the  last  ten 
years  he  had  worked  in  schools,  and  he  asked  to  see 
every  child  who  had  -j^-  or  over,  every  child  who  com- 
plained of  its  eyes,  and  every  child  whom  the  teacher 
thought  should  be  seen.  Out  of  schools  of  about  1000  he 
saw  from  100  to  250.  Merely  testing  visual  acuity  would 
not  enable  one  to  know  which  were  the  bad  eyes  ;  they  nmst 
be  seen  and  examined  by  one  who  had  been  specially  trained 
in  eye  work.  There  was  no  use  in  allowing  the  matter 
to  go  on  as  at  present.  In  three  myope  classes  during 
the  last  eight  years  he  had  kept  every  myopic  child  under 
atropine,  sometimes  for  three  years,  his  first  purpose 
being  to  prevent  the  myopia  increasing,  and  it  was  among 
these  cases  that  he  saw  a  certain  diminution  of  myopia 
occurring.  Cases  from  the  myope  centres  came  to  see 
him  at  his  school  clinic  every  month,  and  the  retinoscopy 
was  taken  at  the  macula  under  atropine.  It  was  neces- 
sary to  watch  large  numbers  of  these  cases  carefully  in 
order  to  arrive  at  right  conclusions. 

Mr.  Jameson  Evans 

said  his  view  as  to  the  letiology  of  myopia  was  in  agree- 
ment with  that  stated  by  Mr.  Harrison  Butler.  What  he 
wished  to  protest  against  was  the  policy  of  making  these 
myopes  into  a  category  of  chronic  invalids,  and  so  rendering 
them  less  useful  members  of  society  by  turning  them  away 
from  the  ordinary  work.  \\c  did  not  think  such  a  course 
was  necessary,  because  these  sudden  increases  in  degree 
of  myopia  came  on,  not  after  close  work,  but  during 
critical  periods  of  devclopmcnit  or  after  illnesses.  These 
facts  convoyed  tli(!  suggestion  that  the  cause  was  some- 
thing constitutioiijjl.  Moreover,  it  might  moan  an  ever- 
incroasing  army  of  pensioners,  especially  under  a  Labour 
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(Joveriimeiit.  lie  liad  iiovei*  tli()ii<^Iit  5itr()))iiie  had  any 
iiiHuenco  on  tlie  condition.  lie  did  not  think  it  ])roduce(l 
any  more  effect  at  the  end  of  \\  niontli  than  at  tlie  end  of 
a  week.  Jt  was  ])robleinatical  wliether  tliere  was  any 
effect  after  even  three  years  of  atropine. 

Dr.   Eaton 

said  a  question  had  been  asked  wliether  it  was  likely  that 
acuteness  of  vision  in  a  child  might  be  greater  than  in  an 
adult  on  account  of  the  retinal  elements  being  closer.  He 
did  not  think  so.  The  increase  in  distance  between  the 
retinal  elements  with  the  growth  of  the  eyeball  was  in 
linear  proportion  to  the  increase  in  size  of  the  eyeball 
itself.  The  distance  was  therefore  in  constant  proportion 
to  that  between  the  posterior  nodal  point  and  the  macula. 
The  visual  angle  subtended  did  not  alter,  and  so  the 
acuteness  of  vision  could  not  be  affected. 

Dr.  A.  Hugh  Thompson 

asked  whether  the  figures  given  by  Mr.  Bishop  Harman, 
giving  one-third,  as  having  defective  vision,  applied  to  the 
worse  eye  or  the  better  eye. 

Dr.  Kerr, 

in  reply,  said  he  \vas  fully  aware  that  finality  in  this 
matter  had  not  yet  been  reached,  but  the  ball  had  been 
set  rolling  and  results  would  come  slowly  later  on.  He 
felt  the  great  need  for  some  test  whereby  potential 
myopes  could  be  selected  at  an  early  age.  It  would  be 
very  useful  if  they  were  known,  because  80  per  cent, 
could  stand  the  light  in  schools  or  offices  ;  it  was  the 
20  per  cent,  who  could  not  and  in  consequence  suffered 
from  nerve-strain,  and  these  required  special  provision 
and  care.  The  Illuminating  Kngineering  Society  had 
done  much  useful  work  in  the  matter  of  school  illumina- 
tion and  had  laid  down  definite  criteria,  even  for  black- 
boards. 
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Mr.  Bishop  Harman, 


') 


ill  reply,  said  that  some  stress  had  been  laid  upon  the 
alleged  inhibition  of  children  who  had  myopia  of  low 
degree  from  enjoying  scholarships  they  had  won  and  the 
prevention  of  their  obtaining  higher  education.  He 
himself  had  no  knowledge  of  such  inhibition.  Myopes 
of  low  degree  were  not  kept  out  of  scholarships  they  had 
won.  But  the  position  was  quite  different  when  a  child 
of,  say,  twelve  years  of  age,  one  of  these  scholarship 
winners,  was  found  to  have  5  D.  of  myopia. 

When  the  State  proposed  to  enter  into  an  arrangement 
for  the  higher  education  of  a  promising  child,  it  assumed 
some  of  the  responsibility  of  the  parent.  It  could  not 
turn  to  the  real  parent  and  say — "  We  offer  you  these 
advantages  at  your  own  risk.'^  Further,  the  State 
offered  these  advantages  for  a  mutual  benefit.  It  hoped 
to  receive  a  good  return  for  the  investment — possibly  a 
good  teacher  some  five  years  later.  But  if  the  higher 
education  of  a  particular  child  was  at  all  likely  to  lead 
to  the  physical  disadvantage  of  the  child,  then  such  a 
course  were  folly  ;  for  a  double  loss  would  be  sustained — 
the  costs  of  the  education  and  the  damage  done  to  the 
child.  For  these  reasons  the  examiner  of  scholarship 
children  might  seem  to  be  hard-hearted  whilst  he  was 
really  tender-hearted. 

Another  criticism  appeared  to  imply  that  the  training 
in  the  myope  class  prevented  the  child  from  attaining  the 
mental  level  of  the  ordinary  child.  This  is  not  so.  A 
properly  constituted  myope  class  should  be  the  adjunct 
of  the  normal  school ;  in  this  normal  school  the  myope 
received  all  that  part  of  the  curriculum  which  could  be 
taken  by  oar-gate,  and  eye-gate  also  where  the  objects 
were  displayed  lor  mass  appreciation.  One  of  the  great 
advantages  of  these  classes  was  the  training  in  the  proper 
use  of  tlie  (iyoH  wliicli  these  childnni  had.  'i'hey  wore  taught 
to  look  at  objects  as  far  away  as  arms  would  allow  and  to 
do  eye  work  in  spoils  and  not  continuously.      Jlo  did  not 
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agrees  witli  Mr.  Harrison  Butler  tliat  eye  work  for  myopes 
was  free  from  fatigue.  Convergence  was  often  excessive 
and  astigmatism  added  complications.  Then  the  higlier 
the  correction  tlie  greater  the  distortion  of  ol)jects  seen 
through  the  glasses,  and  consequently  the  greater  the 
difficulty  in  vision.  No  spectacled  eye  could  be  as 
comfortable  as  a  normal  eye.  In  answer  to  the  question 
of  Mr.  Hugh  'J'hompson  he  took  the  average  of  the 
meridians  in  presenting  his  figures  ;  otherwise  the  varia- 
tions were  so  great  as  to  prevent  the  intelligible  presenta- 
tion of  figures. 

Some  criticism  had  rightly  been  made  of  the  myope 
class  they  had  seen  this  morning.  The  anxiety  of  the 
teacher  to  make  a  great  show  had  led  her  to  alter  every- 
thing, so  that  members  did  not  see  a  myope  class  of  daily 
experience. 

The  Presidknt 

said  he  wished  to  express,  on  behalf  of  the  Society,  cordial 
thanks  to  Dr.  Kerr  for  his  paper  and  his  later  remarks 
and  for  so  kindly  coming  to  the  meeting  for  the  j)urpose. 
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V.  DISEASPJS    OF    THE    CONJUNCTIVA    AND 

EYELIDS. 

].    A  new  method  of  eviployiny  radium  iii  superficial  lesions 

of  the  eyelids. 

By  Arnoi.d  Lawson   and  Sidney  Kuss. 

Several  years  have  now  passed  since  the  late  Sir 
James  Mackenzie  Davidson  and  the  former  of  us  brought 
forward  the  first  recorded  case  of  the  successful  treatment 
of  spring  catarrh  by  radium.  Since  then  radium  has 
come  to  be  acknowledged  throughout  Europe  as  the  one 
and  only  sound  way  of  curing  this  disease,  but  very  little 
further  advance,  if  any,  has  been  made  in  our  knowledge 
of  the  power  of  radium  to  cure  other  eye  diseases. 
One  reason  no  doubt  has  been  the  comparative  scarcity 
and  expense  of  radium,  which  has  made  research* work 
possible  to  only  a  few,  but  so  far  as  ophthalmic  surgery  is 
concerned  a  second  and  ecjually  potent  reason  obtains. 
'J'his  lies  in  the  fact  that  generally  radium  is  prepared 
with  a  view  to  its  use  in  general  surgery — that  is,  it  is 
enclosed  in  tubes  or  a])])licators  which  purposely  exclude 
most  or  all  of  the  soft,  /.  e.  slightly-penetrating  beta  rays  for 
the  purpose  of  utilising  the  hard,  ])enetrating  gamma  rays. 

Now  the  immediate  (jucstion  in  o])hthalmic  work  is  the 
treatment  of  a  diseased  surface  where  the  de})th  of  tissue 
affected  is  at  most  two  or  three  millimetres.  The  alpha 
rays  emitted  by  liidium  \\:\\v  uol  sufhcienl  power  to  deal 
with  even  ii  uiilliiiict  i-c  of  ]miiii;iii  tissue,  iiiid  tliey  nre 
ijuite  e.\<'lu(l('(l  l)\  ;i  tliiii  hiycr  <i|'  iiiic:i  oi-  met:!.!  foil. 
Till'  b(;ta  rjiys,  iiioi'i;  potent  lliiiii  I  lie  g;iMini;i  I'ays,  have 
punet  i':tt  in<.''   jiowci*   to    :i    sHli'IiI    (Icgi'ce.      Tlicy    are    easily 
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excluded,  but  most  of  tlieiii  will  pass  through  a  thin  sheet 
of  mica  or  silver  or  gold  foil.  The  gamma  rays  possess  a 
much  greater  ])enetratiiig  power  than  either  alpha  or  heta 
rays,  and  for  this  reason  are  the  most  useful  in  the  treat- 
ment of  tumours.  Their  relatively  small  effects,  however, 
involve  a  long  treatment,  which  again  involves  the  cutting 
off  of  the  softer  beta  rays,  which,  if  allowed  free  play 
during  the  long  exposure  required  for  tlie  use  of  the 
gamma  rays,  would  be  very  destructive  to  the  surfaces  in 
contact  with  the  tube  or  applicator. 

Obviously  then,  in  order  to  treat  a  diseased  surface  to 
the  best  effect,  we  must  try  to  find  a  method  by  which  full 
use  can  be  made  of  the  soft  beta  rays. 

Now,  to  penetrate  a  tissue  about  three  millimetres  the 
beta  rays  will  suffer  a  diminution  of  about  75  per  cent, 
of  their  power.  Gamma  rays  would  also  necessarily  be 
present  in  this  radiation,  but  when  the  effect  of  un- 
screened beta  rays  is  in  question  that  of  the  simultaneous 
gamma  radiation  may  be  neglected,  for  quantitatively  it 
would  only  amount  to  about  2  per  cent,  of  the  beta  rays. 
From  the  above  considerations  it  will  be  seen  that  if 
practically  unscreened  beta  rays  are  applied  to  the  everted 
upper  eyelid,  the  bulk  of  the  radiation  employed  will  be 
absorbed  in  the  tissue  of  the  eyelid  itself,  very  little 
reaching  any  part  of  the  eye. 

For  the  treatment  of  superficial  conditions  radium  is 
often  made  up  in  the  form  of  flat  applicators.  These 
consist  of  powdered  radium  bromide  or  sul})hate  spread 
over  a  metal  surface,  the  individual  particles  being  kept 
in  position  and  protected  by  a  layer  of  varnish.  This 
layer  is  generally  so  thick  that  it  filters  out  a  considerable 
portion  of  the  beta  rays,  particularly  those  of  the  softest 
variety,  /.  e.  those  which  have  least  penetrating  power, 
and  act  therefore  especially  on  the  surface.  Such  an 
applicator,  therefori\  would  not  fulfil  the  conditions 
which  \\v  required,  viz.  the  (Miiployment  of  nil  the  betji 
rays  obtainable.  To  overcome  the  difticulty  we  havf 
evolved  the  idea   of   employing  radium  emanation    driven 
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into  shallow  silver  boxes  the  shape  of  the  everted  eyelid 
(Fig.  7).  The  top  of  the  box  or  applicator  is  made  of 
very  thin  silver  or  gold  foil  soldered  round  the  edge  of 
the  boxj  which  will  allow  the  passage  of  practically  all 
the  beta  rays  of  the  emanation.  The  applicators  are 
provided  with  small  inlet  tubes^  over  which  glass  capillary 
tubing  can  be  slipped  and  sealed  with  sealing- wax_,  the 
other  end  of  the  capillary  tube  being  connected  to  a 
manometer,  which  contains  the  radium  emanation  (Fig.  8). 
Considerations  of  technique. — The  process  of  filling  the 
applicator  with  radium  emanation  is  carried  out  as  follows  : 
The  air  in  the  applicator  A  is  pumped  out,  care  being 
taken  that  all  seals  remain  air-ti^ht.       The   emanation   E 
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to  be  used  is  collected  from  a  quantity  of  radium  held  in 
solution  ;  this  emanation  will  contain  free  hydrogen  and 
oxygen,  which  are  exploded  by  a  spark  from  an  induction 
coil  {vide  Fig.  8).  The  emanation  may  be  further  purified 
if  it  should  be  necessary ;  but  for  our  purpose  this  treat- 
ment was  sufficient  to  reduce  the  volume  of  the  mixture 
of  air  and  emanation  to  less  than  the  volume  of  the 
applicator  into  which  it  was  to  be  delivered.  The  emana- 
tion .so  obtained  is  i-iiii  into  tiit;  applicator  through  the 
three-wjiy  U\])  T  and  tlic  glass  connecting-pieces  then 
sealed  oil"  at  tlie  constriction  C. 

The  radium  emanation  in  the  applicator  will  not  attain 
its  maximum  radiating  ])ower  ;it  once,  for  the  following 
reason.  Directly  it  is  iMin  into  the  ;i})])li(';it(»r  it  begins  to 
disintegrate,  rorining  radinni  A,  a  solid  substance,  wliich 
in  t.ui-n  is  t  ran.sfoi'nicd  iiilo  nidiinii  /;,  anotlicr  solid 
substance,    whicli     tni-ns     into     radium     (/,    and    this    into 
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radium  /).  The  series  of  events  does  not  stop  here,  l)iit 
so  much  is  sufticient  for  our  present  purpose.  The  three 
substances,  A^  B  and  (!,  are  collectively  known  as  the 
active   deposit   of   radium,  so-called  because   they  form    a 
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Mercury  bath 


Msinoiiu'tcr. 
deposit  on  the  walls  of  any  vessel  in  wliit-li  there  is 
ladium  emanation,  and  this  deposit  is  active  in  the  sense 
that  the  substances  composing  it  give  out  rays. 

The  emanation  itself  emits  only  alpha  rays  ;  raeliiim  A 
also  only  emits  alpha  rays;  radium  li  and  C,  howi'ver, 
emit  beta  and  ufamma  and  alpha,  l)eta  and  u:amma  ravs 
respectively,  so  that  we  have  to  wait  until  tiie  efpiilibriiim 
quantities  of  radium  B  and  C  are  formed  from  the  eraana- 
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tioii  before  the  applicator  has  reached  its  maximum 
strength  as  regards  the  rays  which  we  desire  to  use, 
namely,  the  beta  rays.  The  maximum  strength  is  very 
nearly  reached  three  liours  after  the  applicator  is  filled. 
From  that  time  the  strength  very  gradually  diminishes,  so 
that  it  will  be  at  about  half  strength  approximately  four 
days  later. 

In  order  to  determine  the  strength  of  the  applicator, 
measurements  are  made  upon  the  rays  emitted  by  it  and 
the  intensity  of  this  i-adiation  compared  with  that  due  to 
a  measured  quantity  of  radium. 

In  practice  such  comparisons  are  carried  out  by 
measuring  the  rate  of  fall  of  the  gold  leaf  of  an  electro- 
scope when  the  gamma  rays  are  allowed  to  enter  the 
instrument.  The  applicator  is  mounted  a  suitable  distance 
from  the  electroscope  and  measurements  made  in  this 
way  upon  the  gamma  rays  emitted  by  it ;  a  known 
quantity  of  radium  is  then  placed  in  the  position  of  the 
applicator  and  a  similar  series  of  observations  made. 

Let  us  assume,  for  example,  that  the  gold  leaf  moved 
through  50  scale  divisions  in  1  miii.  with  the  applicator 
in  position  and  100  scale  divisions  in  1  min.  with 
20  mgrm.  of  radium  bromide  in  position,  then  we  should 
say  that  the  strength  of  the  applicator  was  equivalent  to 
10  mgrm.  of  radium  bromide,  and  this  is  a  strength  which 
we  have  frequently  used. 

Expressed  in  terms  of  pure  radium  it  would  be  just  over 
5  mgrm.,  and  since  we  are  dealing  with  radium  emanation 
tlie  more  correct  unit  to  employ  would  be  the  milli-curie, 
which  is  the  amount  of  emanation  in  equilibrium  with 
J   nii^Tiii.  of  rndium. 

M*'I}i(kI  of  (ijijil/icaf  ion. —  (Jare  should  be  taken  to  expose 
(juc's  hands  as  little  as  possible  to  the  '^  soft '^  beta  rays 
emitted  from  the  top  surface  ol  the  a])plicator.  No 
j)r('vioMs  stci-ilisat  i(»n  is  necessary  Itei'ore  ap])lical  ion  to  the 
surface  to  he  trcaleil  owiiitj-  to  ihc  bactericidal  action  of 
tlie  beta  I'ays  ;  I'insing  in  clean  water  is  atlvisabli'  t(t 
I'eriiove  small  dust    paiticles. 
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Tlie  eyelid  of  the  ])iitient  is  everted  and  tlie  applicator 
flien  held  flush  to  the  surface.  With  the  streiij^th  of 
i-adiation  mentioned  above,  exposures  lastinj^  about  fifteen 
minutes  have  been  em})loyed,  repeated  at  intervals  wliicli 
necessarily  vary  with  the  progress  of  each  individual. 

Clinical  results. — These  liave  proved  eminently  satis- 
factory. In  the  first  place,  one  knows  exactly  what  one 
is  doing,  and  the  risks  accompanying  over-dosage  are 
reduced  to  a  minimum.  vSecondly,  spring  catarrh  can  be 
more  effectively  and  speedily  treated  by  this  than  by  any 
other  radium  method.  'J'hirdly,  we  believe  that  it  will 
pi-ove  the  best  treatment  yet  devised  for  trachoma,  and 
that  it  will  cure  the  most  virulent  cases  without  causing 
the  slightest  scarring,  and  all  the  attendant  evils  con- 
se(pient  thereon.  It  has  answered  admirably  in  the  few 
cases  of  trachoma  in  which  we  have  had  the  opportunity 
of  testing  the  value  of  beta  rays ;  but  unfortunately  we 
have  not  had  any  very  bad  cases  to  treat,  and  our  belief 
is  only  justified  by  the  success  that  has  followed  in  chronic 
cases.  The  violent  type  of  trachoma  seems  to  be  getting 
very  rare  in  this  country  ;  but  it  is  the  hope  that  those 
who  have  chiefly  to  deal  with  this  terrible  scourge  maj'  be 
induced  to  try  this  method  of  radium  treatment,  which 
has,  more  than  anything  else,  caused  us  to  bring  it 
forward.  4'he  pre})aration  of  the  applicator  nuiy  a])pear 
very  technical  and  difficult  but  it  is  not  really  so.  The 
manipulations  are  simple  and  the  apparatus  recpiired  is 
not  costly.  It  could  without  difficulty  be  established  at 
any  centre  ])0ssessing  a  small  (piantity  of  radium.  About 
•")()  mgnn.  of  radium  bromide  would  be  au'ple  for  the 
purpose,  and  that  would  be  the  chief  expenst\ 

We  have  said  nothinu*  with  re"*ard  to  the  ti'eatmenr  of 
moles  and  rodent  ulcers.  The  value  of  radium  for  tlu' 
cure  of  rodent  ulcer  affecting  skin  and  subcutaneous 
tissu(>  is  well  known,  ;ind  tlu>  beta  rays  Irom  radiiini 
enumation  form  an  ideal  method  of  applying  the  i-adinni. 
We  lia\e  found  this  nu^thod  admirable  as  well  for  dealino- 
with    nu>les   on    the   eyelid    oi-    snrrounding  parts,  and    we 
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tliink  the  results  obtained  are  much  more  satisfactory 
than  those  possible  with  COg  snow.  The  treatment  is 
absolutely  painless,  and  the  risks  are  nil  if  the  applicator 
of  the  strength  above  mentioned  is  not  used  for  more  than 
a  quarter  of  an  hour  for  the  first  sitting.  A  second  dose 
can  be  given  in  about  a  month^s  time  with  equal  safety 
provided  that  all  symptoms  of  irritation  have  passed  away, 
and  the  second  application  can  be  made  of  twenty  minutes 
or  of  longer  duration  if  the  reaction  following  the  first 
dose  has  been  very  slight.  On  the  other  hand,  should 
the  reaction  to  the  first  application  have  proved  severe,  the 
interval  between  the  applications  would  be  longer  than  a 
month  and  the  second  dose  w^ould  be  of  shorter  duration. 

The  President  said  a  good  deal  of  radium  emanation 
was  used  in  Dublin,  but  he  had  not  yet  used  it  in  pure 
eye  work,  and  he  did  not  think  his  colleagues  in  that  city 
had  either.  In  Dublin  the  usual  practice  was  to  collect 
the  emanation  in  small  capillary  glass  tubes,  which  were 
inserted  in  hollow  steel  needles.  These  were  plunged 
into  the  growth  which  was  to  be  removed.  In  his 
experience  sepsis  could  not  be  excluded  in  carrying  out 
this  method.  He  would  be  glad  to  hear  of  the  experience 
of  other  members  in  the  use  of  radium  emanations  in 
ophthalmic  surgery. 

Mr.  D.  V.  GiRi  said  that  as  the  radium  emanation  tubes 
could  be  sent  from  London  to  almost  any  part  of  the 
country  in  twenty-four  hours,  the  time  taken  in  transit 
would  not  depreciate  their  potency  ;  hence  members  would 
bo  able  to  use  the  treatment  in  suitable  cases  if  they  knew 
wliom  to  apply  to  for  the  tubes  and  what  the  cost  would  be. 

Mr.  Arnold  Lawson,  in  rc^ply,  admitted  that  the 
ditficulty  was  that  of  procuring  the  radium.  But  it  could 
now  1)(;  much  more  easily  obtained  tlum  fornu'rly,  and 
many  centres  had  some.  This  treatment  might  not  be 
])i-acticabl(»  exce})t  to  tliose  who  were  neai-  a  supply  of 
ladinni.  (Jiven  tlic  i-adiuin,  ;iny  nujnlx'i- of  the  np])li('ators 
(;oul(l  he  nindc;  jind  ;il   sniJill  expense,  and  places  like  out- 
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patient  departments  could  l)t;  .snp{)lied.  Mr.  (Ji-eevos  had 
mentioned  a  case  of  traclioma,  ccjvered  with  the  usumI 
granulations,  but  rather  siniill,  which  had  been  treated  by 
the  method  described.  That  case  recjuired  three  or  four 
applications,  and  it  got  (juite  well,  without  any  scarring, 
in  just  the  same  way  as  a  case  of  s{)ring  catarrh.  'i'he 
surface  of  the  lid  became  bleached,  and  that  was  all.  It 
was  a  subject  which  required  more  experience,  but  he 
hoped  it  might  be  taken  up. 


2.    Flavuie  in  ophtJialniic  siiryery. 

By  Arnold  Lawson. 

As  a  member  of  the  medical  staff  of  the  Middlesex 
Hospital  I  hav^e  had  exceptional  opportunities  for  testing 
the  clinical  value  in  ophthahnic  surgery  of  flavine,  the 
yellow  aniline  dye.  The  discovery  of  the  antiseptic 
properties  of  this  latest  and  invaluable  addition  to  the 
list  of  such  compounds  was  the  work  of  Dr.  C.  H. 
Browning,  the  Director  of  the  Pathological  Institute  of 
the  Middlesex  Hospital,  and  his  co-workers,  and  to  their 
brilliant  labours  surgery  is  indeed  profoundly  indebted. 

Chkmical  Properties  of  Flavin e. 

Before  giving  a  brief  account  of  my  experiences  with 
flavine  I  will  outline  in  a  few  words  its  chemical  properties. 
At  the  present  time  flavine  exists  on  the  market  as  acri- 
flavine  and  also  as  proflavine.  Acri flavine  is  the  methyl- 
chloride  of  the  organic  compound  diamino-acridine,  whereas 
proflavine  is  the  hydrochloride  or  sulphate  of  the  same 
base,  and  is  a  preliminary  product  in  the  manufacture  of 
acriflavine.  Both  are  yellow  dyes  which  are  extremely 
potent  antiseptics,  but  unlike  other  powerful  antiseptics 
in  common  use,  such  as  the  phenols,  mercuric  chloride 
and    eusol,   their    bactericidal    action    is   enhanced   rather 
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tlian  diiniiiislied  by  jidmixture  with  sernin.  Further,  they 
are  comparatively  non-toxic,  botli  locally  as  regards  the 
tissues  at  the  site  of  application  and  generally  with  regard 
to  the  body  as  a  whole  after  absorption. 

Tlie  antiseptic  powers  of  acriflavine  and  proflavine  are 
practically  equal  for  staphylococcus  and  Bacillus  coli,  but 
proflavine  has  proved  to  be  the  less  irritating  of  the  two 
when  concentrated  solutions  were  applied  to  the  con- 
junctiva. It  was  found  that  when  solutions  of  acriflavine 
in  normal  saline  were  applied  to  the  conjunctiva  of  the 
rabbit  for  three  minutes,  a  solution  of  a  strength  exceeding 
1  in  150  of  the  drug  caused  definite  irritation.  On  the 
other  hand,  similar  effects  only  followed  the  application 
of  proflavine  when  the  solution  was  stronger  than  1  in 
50  [Brorrning,  Gulhransen,  Kennaivay  and  Thornton). 
Consequently,  proflavine  appears  to  be  the  preferable 
compound  when  dealing  with  the  conjunctiva,  although 
clinical  observations  have  pointed  to  acriflavine  being  the 
superior  of  the  two  compounds  in  the  treatment  of  gonor- 
rhoeal  urethritis  and  to  have  the  more  deadly  effect  on 
the  gonococcus  itself. 

For  general  purposes  in  eye- work  a  solution  of  pro- 
flavine of  a  strength  of  1  in  1000  in  normal  saline  was 
adopted.  This  forms  an  exceedingly  powerful  antiseptic 
solution,  relatively  devoid  of  irritating  and  toxic  properties, 
which  will  not  be  neutralised  by  admixture  with  serous 
exudate.  Using,  then,  this  solution  of  proflavine  as  a 
basis  for  clinical  observation,  I  have  noted  the  following 
results  in  the  treatment  of  (a)  wounds  and  (h)  inflammatory 
conditions  of  the  eye. 

Wounds. 

IjcI  mo  in  the  first  ])lace  insist  u])on  the  absolutely 
non-irritating  effects  of  ])roflavine  when  a,))plied  to  any 
wound  surface,  clean  oi*  otherwise.  It  is,  moi'eover, 
absolutely  painless  to  the  most  acutely  tender  eye  wlien 
used  of  the  strength  just  menlioncd  (I   in   1000). 
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Secondly,  its  ctHcacy  is  iiiidonhlcdly  vci-y  lai-Lr<'ly 
(le])oiideut  upon  the  coiit  iiiiial  application  ot"  tlic  diai^f 
to  the  wound  siii'fjice,  and  tli(M-('Fore  it  slioidd  be  used  in 
the  loi-ni  of  di'ops,  wliicli  are  applied  at  least  three  times 
daily.  1  have  found,  liowevet',  tliat  the  solution  of  1  in 
I ()()()  is  unnecessarily  stront^  for  the  purpose,  in  that  Jifter 
two  or  three  days'  continuous  use  a  certaiti  amount  of 
irritation  may  under  these  circumstances  appear  in  the 
form  of  a  mild  leucocytosis.  A  strent^'th  very  much 
weaker — namely,  I  in  4000 — will  have  just  as  good  an 
antiseptic  effect  in  clean  wounds  and  can  be  continued 
indefinitely  witliout  causing  tlie  sliglitest  disturl)ance. 
Another  disadvantage  of  the  more  concentrated  solution 
(1  in  1000)  is  that  after  three  or  four  days'  use  healing 
seems  to  be  retarded.  This  is  especially  the  case  where 
healing  is  being  carried  out  by  granulation-tissue,  the 
gi'anulations  becoming  weak  and  tending  to  be  inert.  If 
the  proflavine  is  used  of  the  weaker  strength  ( 1  in  4000) 
this  interference  with  the  healing  process  is  not  marked. 

Now,  of  course,  it  will  be  said  that  intraocular  operation 
wounds  do  not  need  the  application  of  any  antiseptic 
when  the  conjunctiva  and  lids  are  in  a  normal  healthy 
state,  and  this  is  true.  In  no  other  part  of  the  body  is 
there  so  little  tendency  for  wounds  to  "  go  wrong  "  as  in 
the  eye.  Long  before  antiseptic  and  aseptic  surgery  were 
properly  recognised  it  was  noted  that  intraocular  operations 
were  less  liable  to  mishaps  from  sepsis  than  any  other 
wounds,  and  there  is  no  doubt  that  this  comparative 
immunity  is  due  to  the  ''  protective  "  nature  of  the  con- 
junctiva itself. 

The  use  of  flavine,  then,  is  not  to  be  insisted  upon  as  a 
necessary  routine  for  every  operation,  though  1  myself 
have  got  into  the  habit  of  always  employing  it  during  the 
last  twelve  months.  There  remains,  however,  a  large 
class  of  cases  for  which  Havine  has  come  as  a  most 
helpful  adjuvant  in  our  treatment  of  wounds  of  the  eye 
and  surrounding  parts.  And  in  the  first  place  let  me 
impress   the  point  that   tlavine    is   to   be    regarded  rather 
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as  an  antiseptic  tlian  as  a  disinfectant — it  is,  in  other 
words,  to  be  used  with  the  idea  of  preventing  ratlier  than 
caring  sepsis.  Unless  one  remembers  this  point,  upon 
which  I  shall  have  to  insist  again  in  dealing  with  its 
employment  in  inflammatory  conditions,  there  is  apt  to 
be  misconception  and  disappointment. 

Ci-ASSKS  OP  Wounds  in  which  Flavin e  is  op  Value. 

There  are  essentially  four  classes  of  wounds  in  which  I 
have  found  flavine  of  the  highest  value. 

Firstly,  wounds  caused  by  foreign  bodies,  such  as 
fragments  of  stone,  dirty  knives,  dirty  scissors — in  fact, 
any  wound  other  than  operation  wounds  where  due  pre- 
cautions to  maintain  asepsis  have  been  taken.  In  these 
two  years  during  which  flavine  has  been  employed  I  have 
not  had  one  single  case  in  the  many  wounds  I  have 
encountered  which  have  given  rise  to  any  trouble  on  the 
ground  of  sepsis,  provided  that  the  case  has  come  under 
early  treatment — that  is,  before  septic  inflammation  had 
alreadv  commenced. 

Secondly,  in  all  operations  requiring  the  use  of  sutures 
flavine  is  quite  invaluable.  We  all  know  the  troubles 
that  are  apt  to  follow  the  insertion  of  sutures  in  advance- 
ment operations  or  tenotomies,  or,  indeed,  the  retention 
of  any  suture  involving  conjunctiva  for  more  than  a  very 
limited  time.  Before  the  advent  of  flavine  the  knotted 
ends  of  sutures  could  not  be  kept  aseptic,  for  particles  of 
lymph  and  mucus  would  cling  to  them  in  spite  of  the 
greatest  care,  and  too^often  on  that  account  some  decom- 
position would  set  in  necessitating  the  removal  of  the 
sutures  at  an  undesirable  date.  Now  all  those  troubles 
with  sutures  will  vanish  if^flavine  is  dro})ped  into  the  eye 
immediately  after  the  operation,  and  its  use  steadily 
continued  during  tlie  wound  healing.  Only,  as  said 
above,  supposing  the  effects  of  flavine  to  be  lecjuired 
for  a  week  or  so,  a  stronger  solution  tlian  1  in  4000  is 
not,  in  my  experience,  to   be   recommended.      The  sutures 
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will  then  remain  absolutely  clean  and  free  from  lymj)li, 
and  there  will  be  a  total  absence  of  all  sutui-e  irritation. 

Thirdly,  wlien  opc^rative  measures  are  necessary  in  what 
is  technically  known  as  a  "  dirty  "  eye.  Perhaps  tin's 
point  most  frequently  arises  in  some  cases  oF  pcrfoi'ation 
of  the  cornea  with  extrusion  of  the  iris  and  in  a  certain 
number  of  cases  of  acute  cong-estive  glaucoma.  in  ])()tli 
of  these  classes  the  danger  of  sepsis  spreading  to  the 
wound  edges,  and  so  to  the  interior  of  the  eye,  is,  J 
believe,  very  sensibly  diminished  by  the  use  of  flavine  at 
the  time  of  operation  and  for  a  couple  of  days  or  so  after 
operation.  In  such  cases  a  solution  of  1  in  1000  can  be 
safely  used  and  is  to  be  preferred  to  a  weaker  one. 

Fourthly,  I  have  found  flavine  invaluable  as  a  di-essing 
fV)r  grafts  of  all  descriptions.  The  surface  to  be  grafted, 
after  bleeding  has  been  stopped,  should  be  well  swabbed 
over  with  flavine  (1  in  1000),  and  strips  of  gauze  well 
soaked  in  flavine  should  be  laid  over  the  graft  when 
applied.  This  dressing  need  not  be  touched  for  several 
days.  All  that  is  necessary  is  to  moisten  the  gauze 
dressing  with  fresh  flavine  from  time  to  time.  In  the 
case  of  Thierscli  grafts,  where  it  is  most  desirable  not  to 
interfere  with  the  graft  for  at  least  a  week,  I  ])refer  to 
use  for  the  dressing  itself  the  weaker  solution  of  flavine 
(I  in  4000)  rather  than  the  stronger  (1  in  1000)  and  have 
found  it  perfectly  efficacious. 

In  concluding  these  remarks  as  to  the  use  of  (I;i\ine  in 
the  treatment  of  wounds,  I  might  add  that  1  always  krep 
a  gauze  pad  soaked  in  flavine  next  to  the  eye  in  addition 
to  the  instillation  of  drops  within  the  conjunctival  sac. 

Inb^lammatory  Conditions  ok  the   Eyk. 

In  this  connection  I  lind  it  much  harder  to  speak  of  the 
exact  value  of  flavine  than  in  the  case  of  wounds,  because, 
as  1  have  already  stated,  its  use  as  a  disinfectant  is  much 
less  ])ronounced  than  its  power  to  ])revent  or  limit  sepsis. 
\n  inflammatory  condition  will  be  checked  and  its  progiess 
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limited,  but  if  of  any  severity  it  will  not  be  cured  by 
flavine.  It  is  a  remedy  not  to  be  relied  upon  for  curing  a 
conjunctivitis,  and  if  it  is  used  at  all  it  must  be  in  company 
with  other  means.  Possibly  because  flavine  has  little 
power  to  penetrate  the  epithelial  surface,  it  has  only  a 
very  limited  use  in  ophthalmia  neonatorum  and  other 
kindred  acute  conjunctival  disorders.  I  believe  it  would 
prove  to  be  of  immense  value  in  preventing  the  onset  of 
gonorrhoeal  ophthalmia,  and  a  far  better  and  safer  preven- 
tive measure  than  the  use  of  silver  nitrate  in  newborn 
babies^  eyes,  and  though  I  have  not  had  the  opportunity 
of  testing  its  value  in  this  respect  I  would  recommend  its 
trial  to  midwives  and  doctors. 

In  conjunctival  inflammations,  then,  the  usual  remedies 
of  zinc,  silver  nitrate  and  its  allied  protargol  and  argyrol, 
etc.,  are  to  be  preferred  to  flavine,  and  the  latter  only  to 
be  used  as  an  adjunct.  I  am  distinctly  in  favour  of 
flavine  being  used  in  addition  to  the  usual  remedies, 
because,  in  my  experience  so  far,  the  effects  of  other 
remedies  are  enhanced  by  it,  and  because  I  think  inflam- 
matory damage  to  the  tissues  is  limited  by  it.  I  refer 
particularly  to  the  cornea.,  the  protection  of  which  is  the 
most  important  point,  and  my  method  in  ophthalmia 
neonatorum  is  to  instil  a  drop  of  weak  flavine  (1  in  4000) 
after  each  irrigation  of  the  eye — that  is,  every  hour  or 
every  two  hours,  as  the  case  may  be — until  the  discharge 
is  well  in  hand  and  the  danger  })ast.  In  some  cases  I 
have  found  that  this  solution  is  too  strong  for  frecpient 
use  for  more  than  a  couple  of  days.  This  is  indicated 
by  an  increase  in  tlic  amount  of  discharge,  which  had 
previously  abated.  In  such  a  case  it  nmst  be  discontinued 
entirely,  but  as  a  rule  it  is  borne  well  for  the  few  days 
necessary  to  i-oniovo  all  danger. 

In  corneal  iilcoi'ations,  unless  foi-  some  special  reason, 
there  is  no  inhanlage  in  ilie  eniplovmeiif  of  flavine.  Jt 
certainly  does  not  un\  healing,  and  its  only  indication  is 
tlie  presence  (jf  aTi  iiiUMiscly  viiMilent  pi-ocess  such  as  is 
afforded    by    a    hypoj)}on    ulcer.      J  have  tried  it  in  a  few 
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sucli  cases  and  liave  thought  tliat  its  use  was  bont'ticial, 
but  much  luoro  extonded  observations  are  needed  to  esti- 
mate its  value. 

One  point  has  come  out  strongly,  and  thnt  is  tlio  fact 
that  a  solution  of  Havine  can  be  used  quite  safely  to  wash 
out  the  anterior  chamber. 

For  instance,  I  recall  a  case  of  extremely  bad  hypopyon 
ulcer,  in  which  the  anterior  cluunber  was  almost  com- 
pletely filled  with  plastic  lymph.  Secondary  glaucoma 
had  supervened  and  the  eye  was  intensely  hard  and 
intensely  congested.  The  state  of  affairs  appeared  so 
hopeless  that  I  hesitated  as  to  trying  any  treatment  other 
than  enucleation.  However,  I  thought  I  would  try  to 
save  the  eye,  and  in  order  to  relieve  the  symptoms  made  a 
large  incision  through  tlie  cornea,  removed  the  lymph  by 
irrigation  and  forceps  with  a  great  deal  of  difficulty,  and, 
finally,  freely  irrigated  the  anterior  chamber  with  tlavine 
(1  in  1000).  The  eye  was  also  treated  by  flavine  drops 
and  a  flavine  pad.  The  result  was  surprisingly  good. 
All  the  symptoms  were  at  once  relieved  and  the  eye  began 
to  mend  rapidly  and  the  ulcer  treated  without  much 
further  trouble,  and  though  there  was  some  re-formation  of 
lymph  it  was  never  of  much  account  and  the  eye  was 
saved. 

Another  interesting  case  was  that  of  a  baby  with 
extremely  bad  ophthalmia  neonatorum. 

The  cornea  of  one  eye  was  perforated  by  ulceration 
and  a  largish  knuckle  of  iris  was  protruding  through  the 
wound.  There  was  abundant  purulent  discharge  and  the 
eye  was  apparently  destroyed.  1  treated  the  discharge  for 
a  couple  of  days,  and  then,  matters  having  improved  a 
good  deal  in  this  respect,  I  attempted  to  deal  with  the 
extruding  iris.  1  was  fortunate  enough  completely  to 
free  the  \vound,  though  with  considerable  difficulty,  ami 
then,  of  course,  a  rather  large  ragged  hole  led  directly 
into  the  interior  of  the  eye.  No  attempt  was  made  to 
close  this  hole.  All  that  was  done  was  to  wasli  the  eye 
out  with  tlavine  (1  in  1000),   apply  a  tlavine   pad,  and   to 
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use  flavine  drops  of  the  same  strength  for  three  or  four 
days.  The  wound  closed  without  the  slightest  trouble^ 
aud  in  a  week  the  baby  could  open  its  eye  freely  and  the 
eye  was  saved.  I  might  add  that  for  twenty-four  hours 
after  the  operation  the  eye  Avas  not  touched,  and  at  the 
expiration  of  that  time  recourse  was  had  once  more  to 
fairly  frequent  irrigations. 

The  result  was  infinitely  better  than  if  any  attempt  to 
close  the  perforation  by  a  conjunctival  flap  had  been  made. 
I  certainly  should  not  have  dared  to  leave  the  eye  with  a 
large  ragged  perforation  and  a  purulent  discharge  had  I 
not  had  a  very  profound  belief  in  the  power  of  flavine, 
and,  as  events  proved,  I  w^as  justified. 

Lastly,  in  iiijiammatory  conditions  of  the  lid  borders  I 
think  flavine  will  prove  a  very  useful  addition  to  our  stock 
of  remedies.  Here,  again,  I  do  not  feel  justified  as  yet 
in  making  positive  statements. 

Certainly,  in  one  case  of  very  severe  relapsing  blepha- 
ritis, in  which  every  known  treatment  had  been  tried  and 
w^iich  had  been  under  almost  continuous  observation  for 
over  four  years,  an  ointment  made  up  with  a  simple  base 
and  pro-flavine  oleate  (1  in  1000)  and  rubbed  nightly  into 
the  lid  borders  had  an  extremely  good  effect.  I  do  not 
know  whether  this  case  is  permanently  cured,  but  I  have 
not  seen  any  serious  relapse  for  over  six  months,  and 
whenever  any  symptoms  of  fresh  trouble  have  appeared  a 
few  days'  treatment  with  the  flavine  ointment  has  caused 
them  quickly  to  disappear. 

I  hope  1  have  said  sufticient  to  encourage  those  who 
liave  not  as  yet  tried  flavine  in  their  practice  to  commence 
doing  so  at  once.  My  observations  have  been  crude  in 
that  they  are  entirely  from  a  ch'nical  standpoint,  but  1  do 
not  think  tliat  this  matters  very  much,  because  many 
writers  have  dealt  exhaustively  witli  the  bactericidal  and 
chemical  aspects  of  wounds  treated  l)y  flavine.  My 
object  is  simply  to  ])resent  a  clinical  pictui-e  of  what 
tiaviiio  can  (1(j  for  a  certainty,  and  to  suggest  ideas  as  to 
wliat   it   may  j)eriiaps  ofTect   in    tlic^    liiiure   wlien  its   possi- 


FLAVINR    IN    OPinHAI-MlC    SUROEIfY. 


117 


bilities  are  .still  better  understood  niid  wIkju  tlic  ln|)S('  of  n 
few  more  years  has  consolidntod  our  experiences. 

Mr.  15.  CiiiULAXi)  said  tliat  lie  had  l>L'en  using  watery 
solutions  of  flavine  and  brilliant  green  for  the  past  eigliteen 
months  in  various  infiammatory  conditions  of  the  eyes. 
He  had  found  the  most  value  in  using  tlie  solutions  as 
drops  of  the  strength  of  1  in  2000.  On  the  whole  he  had 
been  somewhat  disappointed  with  the  I'esults  obtained  with 
the  exception  of  one  condition,  in  which  they  had  un- 
doubtedly been  of  great  help,  namely  burns  of  the  lids  and 
ocular  and  palpebral  conjunctivae.  Many  of  these  had 
been  caused  by  splashes  of  molten  metal,  and  such  cases 
were  always  attended  by  much  discharge  and  inflammatory 
reaction,  which  was,  he  understood,  the  ideal  condition  in 
which  the  flavine  compounds  were  likely  to  obtain  their 
full  effect. 

Mr.  Mayou  said  he  had  had  some  experience  in  the 
use  of  flavine  in  ophthalmia  neonatorum.  The  trials  have 
been  made  at  St.  Margaret's  Hospital,  which  is  kept 
entirely  for  the  treatment  of  this  disease.  The  amount 
of  discharge  is  kept  daily  on  a  chart,  which  is  divided 
into  copious^  moderate,  slight,  and  nil  (specimen  shown). 
When  the  hospital  was  first  opened  the  eyes  were  treated 
by  washing  out  with  boracic  and  bicarbonate  of  soda 
lotion  every  hour  for  the  copious  ones,  every  two  for  the 
moderate,  and  every  three  for  the  slight,  and  after  each 
washing  out  liquid  paraffin  was  instilled  in  the  conjunctival 
sac.  Protargol  was  applied  once  a  day.  In  eighty-four 
eyes  treated  in  this  manner  the  average  time  which  they 
took  for  the  discharge  to  cease  entirely  was  23'3  days. 
Bacteriological  experiments  wore  made  with  flavine  and 
brilliant  green,  and  sul)se(iuently  a.  pa[)er  was  publishetl 
by  Davis  and  HarroU  in  the  Journal  of  Urouologijy  Johns 
Hopkins,  vol.  ii,  r.US,  p.  -iru ,  showing  that  the  gono- 
coccus  was  inhibited  in  its  growth  by  1  in  oOO,000  of 
flavine.  In  other  words,  it  was  000  times  as  strong  as 
protargol.      We  decided  to  substitute  flavine  dissolved  in 
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5   per  cent,  alcohol   and   incorporated  in  castor  oil,  as  it 
was  found  that  the  paraffin  did  not  stay  very  long  in  the 
conjunctival  sac.    The  strengtli  of  the  flavine  used  varied 
from  1  in  2500  to  1  in  1000.      The  latter  strength  appeared 
to   be   somewhat  more   efficient,  but   in  babies   who   were 
ailing  and  badly  nourished,  although  it  caused  no  irritation 
of   the  eye,  it  caused  some  irritation   of   the  skin  on   the 
cheeks  and  the  tip  of  the  nose.     The  appearance  of  these 
children    suffering  from  flavine  irritation  is  very  charac- 
teristic.     In   ninety-three   eyes  which  were  treated  with 
flavine  oil  and  washing  out  with  eusol  instead  of  boracic, 
the     average    time    which    they   took    to     clear    up  was 
J4'7   days — in   other  words,  the   average  was   eight   days 
quicker  than   by  using   boracic  and  bicarbonate  of   soda 
with  paraffin.    Although  it  was  not  fair  to  draw  deductions 
from   such   a   small   number    of    cases,  he   did    not   think 
corneal  ulceration  occurred  in  patients  who  were  admitted 
with  hazy  cornea  so  frequently  when  treated  with  flavine. 
He  might  say  that  only  one  case  of  corneal  ulceration  had 
developed  in  the  hospital  since  it  had  been  opened  from  a 
clear  cornea  on  admission,  and   this   one  was  very  super- 
ficial and  left  no  scar. 


3.    An  o'perah'oiL  for  contracted  .sockets. 
\W  K.  K.  Cruise. 


C'oNTHACTKi)  sockcts  at  all  times  have  taxed  the  ingeiuiity 
of  uplithalmic  surgeons,  and  the  difficulties  in  obtjiining 
a  satisfactory  result  have  been  greatly  increased  in  those 
cases  of  wai*  injuries  wlicro  the  socket  has  been  dis- 
organised by  a  coarse  lacerating  wound.  For  unless  n 
really  satisfactory  cosmetic  j-esnlt  is  obtained  the  labours 
<»f  the  surL'^eon  ;ii-e  wasted  ;  a  black  j)atrh  is  far  less  of 
a   disfigurement    than   a    staling,   obvious   glass    eye.      The 
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socket  iiiiist  \)v  capable  ot  carryint^-  aii  uyc  that  will  look 
liuinau. 

Major  (» lilies,  at  our  last  incetiiig-,  'showed  cases  ex- 
liibitiiig  tlie  adiniral)le  ingenuity  witli  wliicli  lie  was 
endeavourint^  by  ])lastic  surgery  to  restore  deformities 
of  faces  and  eyelids,  and  it  was  the  direct  outcome  of 
n,  day  spent  witli  liini  at  Sidcup,  in  company  with 
Col.  Lister,  that  the  following  openition  was  evolved  in 
the  hope  of  going  one  better  in  the  treatment  of  dis- 
organised sockets. 

Major  Gillies  was  endeavouring  to  restore  sockets  by 
his  method  of  epitlielial  outlay,  but  this  method  involved 
destruction  of  the  levator  palpebrae  superioris,  and  for 
other  reasons  I  am  in  a  position  to  know  he  is  not  satisfied 
with  the  results,  especially  where  the  upper  fornix  is 
concerned. 

The  operation  I  propose  to  describe  is  not  so  much  one 
for  a  contracted  socket  in  the  ]^re-war  sense  of  the  term, 
as  one  for  the  formation  of  a  socket  capable  of  holding 
a  glass  eye  satisfactorily  in  an  orbit  disorganised  by 
injury. 

J5ut  the  same  princi})le  w(nild  give  an  even  more  satis- 
factory result  in  ■  the  minor  cases  of  contracting  socket 
met  with  in  civil  life. 

The  type  of  case  that  I  have  operated  on  satisfactorily 
is  as  follows  :  When  all  suppuration  and  oedema  has 
subsided  the  inner  one-third  of  the  socket  presents 
between  the  eyelid  margins  a  shallow  recess  lined  by 
conjunctiva,  but  the  fornices  are  obliterated  by  con- 
traction— the  outer  two-thirds  of  the  socket  is  obliterated. 
The  eyelids  are  almost  in  a  state  of  symblepharon,  both 
lids  have  been  incised,  and  the  lower  one  is  folded  on  itself 
and  embedded  in  a  disorganised  mass  of  granulation-tissue, 
conjunctiva,  and  scar-tissue. 

The  operation  1  perform  in  these  cases  consists 
essentially  of  the  excavation  of  a  socket  and  of  tiie 
lining  of  that  excavation  by  epithelium,  supported  in 
position   by  a    moulding  made   of   dental   modelling  wax. 
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It  will  be  readily  understood  by  the  aid  of  the  following 


diagrams. 


Diagrams. 


1.  Represents  the  condition  in  sagittal  section.  The 
thick  dotted  line  represents  the  shrunken  conjunctival 
sac.      An  incision  is  made   horizontally  along  the   whole 


Fig.  9. 


width  of  the  inter-palpebral  fissure  deep  into  the  orbital 
tissues  and  prolonged  well  u])  to  the  external  and  internal 
canthi  (shown  in  section  at  a,  Fig.  9). 

Tlie  conjunctiva  is  dissected  off  the  underlying  scar- 
tissue  ami  the  fornices  formed  by  undercutting  in  the 
direction  of  the  dotted  lines  to  x  and  y. 

2.  The  next  stage  (Fig.  10).  Such  conjunctiva  as  is 
availal)le  is  utilised  to  line  the  under-surface  of  the  new 
lids  l)y  turning  the  freed  j)ortions  respectively  upwai'ds 
and  do\\n\v:u(ls  and  sutui-ing  them  at  <i^  and  a". 

•).  'I'lic  cjivity  is  I  lien  further  enlarged  u])wards  and 
downwards  (l''ig.  II,  to  x  and  y)  and  th(^  scar-tissue 
Mild     orbit ;il     (-(jiitojits     freely    excised,    so    tliat    a.    largei* 
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cavity    is   obtained    tlinii    will    iilt  iniatclv    exist    owiii^    to 
contraction. 

A  very  ini))ortant  caution  is  liere  necessary.  The 
lower  fornix  can  ])e  deepened  to  any  desired  (extent 
by  excising  tissue,  Ijul  tliis  is  not  the  ease,'  in  tlie  u|)])er, 
owing  to  the  necessity  of  not  severing  through  the 
insertion  of  the  levator  palpebi  ;e  superioris  into  tlie  tarsal 

Fio.  10. 


])late  and  upper  lid  tissues.  It  is  ni^e(\^snry  to  ])ro('eed 
carefully  here  by  excising  tlic  s(';n--tissue  below  niul 
pushing  upwards  the  I'enuiiiiiiig  stiMietures,  including  the 
levator,  so  that  a-  good  si/ed  fornix   is  formed. 

4.  After  bleeding  has  been  arrested  by  liim  plugging 
an  exact  mould  is  made  of  the  ciivity  in  dentul  nKnlelling 
wax,  and  it  is  important  that  this  mould  sjiould  extend 
just  beyond  the  skin  margins  of  the  cunt  hi  ;  it  will  be 
found  to  slij)  in  (piit(>  readily,  as  the  lids  ai'e  viM-y  lax  and 
easilv  held  ai)ai"t  bv  sutui-es. 

T).  A  skiu-gratt  is  taken  from  the  inuei*  side  (A^  the 
upper  arm  of  sutlieieiit  si/e  completely  to  envelop  the 
mould. 
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T  liave  found  in  practice  that  a  useful  hint  in  this 
connection  is  to  })roceed  as  follows  in  cutting  the  skin- 
graft.  Stretch  the  skin  tightly  and  keep  the  razor-blade 
moist  with  saline.  Having  cut  one  by  rapid  sawing 
movements,  stroke  it  back  into  place  on  the  raw  surface 
and  leave  it  there,  l^ick  up  the  mould  in  forceps  with  a 
single  long  tooth  to  each  blade  so  that  there  is  no  chance 
of  it  slipping  out;  lay  the  mould  on  the  skin-graft  and 

Fig.  11. 


wrap  the  graft  round  the  mould,  raw  surface  outwards, 
until  it  is  completely  covered — make  certain  of  having 
am])le  graft  to  envelop  the  mould  completely  ;  slide  the 
mould  covei'ed  by  graft  into  the  cavity  with  great  care 
so  as  not  to  disturb  the  ])osition  of  the  graft  over  the 
mould. 

l''iiijilly  suture  llic  lid  margins  together  in  a  couple  of 
places  and  leave  for  fourteen  days.  Fig.  12  shows  the 
mould  covered  by  the  graft  in  place. 

At  flic  end  of  ;i  foi'tnight  1  sni])  through  the  sutures 
lioldiug  the  lids  t<)g(;ther,  and  the  mould  comes  readily 
away.       There  is   usually   a   good   deal    of  epithelial  lUhris 
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and  mucous  disclifir«j;e,  but  after  a  short  tiriio  an  cxcellont 
socket  is  obtained,  lined  mostly  by  skin,  excej)t  wliei'c  the 
conjunctiva  lines  tlie  eyelids. 

One  cannot  lay  too  much  emphasis  on  the  importance 
of  retaining  every  slired  of  conjunctiva,  as  in  additi(jn  to 
imparting  a  sup])leness  to  the  lids  it  acts  as  a  lubricating 
nuMnljrane  and  ])revents  the  glass  eye  from  l)eing  covered 
by  a  dry   scum    of    desiccated    mucus.       I    liave   found   in 

Fig.   12. 


process  of  time  that  the  conjunctiva  tends  to  grow  over 
and  at  tlie  expense  of  tlie  e])it]ielial  surface  of  skin,  so 
that  a  greater  area  is  ultimately  covered  by  conjunctiva 
than  was  at  first  apparent.  I  do  not  know  to  wliat  extent 
this  process  can  take  place,  but  in  one  of  my  cases,  where 
the  inner  one-third  of  the  socket  was  originally  formed  by 
skin,  this  has  now  been  almost  ('oni))letely  replaced  by 
conjunctiva,  the  skin-graft  aj)pearing  here  and  there  as 
islands  of  puckered  tissue  surrounded  by  conjunctiva. 

By  adopting  the  method  T  have  just  described  I  have 
obtained  results  far  in  advance  of  my  previous  exjierience 
of    dealing    with   contracted   sockets,   aiul   in    bringing   it 
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before  the  members  of  this  Society  I  have  every  confi- 
dence that  the  number  of  cases  will  be  greatly  reduced 
in  which  it  is  thought  advisable  to  excise  the  conjunctiva 
and  sew  up  the  e3^elids — a  procedure  which  has  always 
impressed  itself  on  me  as  a  distressing  confession  of  surgical 
incompetence. 

Mr.  HiGGENS  exhibited  a  number  of  patients  on  whom 
he  had  operated,  as  a  supplement  to  Mr.  Cruisers  paper. 
He  also  read  abstracts  of  his  contribution  on  the  subject 
to  The  Lancet.  He  had  now  operated  upon  eighteen 
cases  since  January  21st  this  year.  Two  gave  entirely 
satisfactory  results,  and  in  ten  there  was  very  marked 
improvement.  All  were  bad  cases  which  had  been  treated 
by  other  methods  and  unsatisfactorily  in  regard  to  results. 
One  lesson  he  had  learned  from  the  cases  was  the  necessity 
of  making  the  inlay  large  enough.  His  inlays  he  dissected 
off  with  a  small  scalpel  knife  in  one  piece,  and  was  not 
too  particular  about  their  thickness. 

Dr.  Stack  said  he  was  able  to  bear  out  what  Mr.  Cruise 
said  about  the  method  of  enlarging  the  cavity,  though  he 
did  not  gather  what  the  new  point  was.  Certainly  over 
a  year  ago  he  saw  Major  Gillies  do  what  he  considered 
was  the  same  thing,  with  the  exception  of  suturing  the 
mucous  membrane  on  to  the  upper  lids.  In  the  majority 
of  cases  in  which  there  was  socket  to  deal  with,  the  mass 
of  the  conjunctiva  on  the  lid  was  all  right,  and  one  had 
only  the  fornices  to  make.  He  had  had  a  great  number 
of  these  cases  to  do  in  J^ristol  during  the  last  year  or  two, 
probably  sixty  oi-  seventy  of  this  kind,  and  the  operation 
Mr.  Cruise  now  described  they  had  been  doing  extensively. 
He  did  not  uiuhn-stand  tlie  difiiculty  about  cutting*  tlie 
Tliicrscli  grafts.  ]\i)  had  n(?ver  had  a  case  in  which  he 
rotild  not  cut  a  single  'rhiers(;h  graft  to  (M)ver  tin?  entire 
i-cfjuired  surface.  lie  cut  it  with  an  ordinai-y  I'a/oi",  whih' 
someone  lield  and  stret(du'd  I  he  othei'  end  of  the  skin. 
Ue  found  that  >j)ii-it  was  hetter  for  keeping  the  I'a/or 
moi.st  than  saline. 
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Mr.  Haiuuson  Butlkr  said  he  liad  used  tlie  metliod 
extensively  diiriiii^  tlu?  last  two  yejirs,  and  lie  soon  found 
tluit  tlie  method  of  using-  iin  inlay  described  by  M;ijor 
(lillies,  which  marked  a  <i^reat  advance  in  plastic  surgery, 
was  a  mistake.  As  Mr.  Cruise  had  said,  there  was  mucli 
damage  to  tissues  in  putting  it  in,  and  it  liad  a  tendency 
to  extrude  on  the  outer  surface  rather  than  on  the  inner. 
r)nce  he  got  a  beautiful  outlay  when  he  wanted  an  inlay, 
and  he  had  to  do  a  complicated  operation  in  order  to 
twist  it  round.  He  now  approached  it  in  the  way  in 
which  Mr.  Cruise  suggested  it  should  be  done,  and  he 
described  the  method  at  Oxford  last  year.  Stent  was  not 
good  for  these  cases  ;  it  was  too  hai'd  ;  dental  moulding 
wax  was  much  better.  One  could  not  boil  tlie  wax — it 
could  only  be  warmed  ;  but  he  had  not  had  any  difficulty 
with  sepsis.  lie  put  it  into  })erchloride  and  water — not 
spirit,  because  it  dissolved  in  sjjirit.  He  did  not  think 
the  question  of  sepsis  need  enter  into  the  matter,  as  it  was 
probable  that  the  socket  was  already  more  septic  than  the 
wax  which  was  put  in.  As  a  whole  he  had  not  been 
greatly  satisfied  with  socket  operations,  and  probably  the 
reason  was,  as  Mr.  Higgens  said,  that  he  had  not  made 
the  mould  lai-ge  enough.  He  had  been  much  bothered  by 
the  contraction  of  these  sockets  afterwards. 

Dr.  Whittington  said  he  was  able  to  bear  out  the 
claim  to  the  usefulness  of  the  operation  of  laying  the  skin 
against  the  raw  surface  when  the  conjunctiva  had  been 
dissected  back.  But  he  thought  that  often  the  conjunc- 
tiva would  be  found  to  grow  over  the  raw  surface  by 
itself.  He  discovered  this  throuj2rh  the  occasional  failingf 
of  grafts,  such  as  Mr.  Cruise  described.  The  raw  surface 
being  left,  but  the  moulding  having  stayed  in,  the  socket 
being  thus  prevented  from  contracting,  the  conjunctiva 
grew  over.  After  a  time  he  found  this  was  also  a  good 
method,  especially  for  partial  contractions  of  a  socket, 
where,  for  instance,  there  was  a  fairly  good  socket,  except 
at  one  corner,  an  adhesion  being  ])resent  at  this  corner. 
One  cut  the  adhesion,  pressed  the  socket   back    and   made 
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room  for  the  mould,  and  it  was  left  there.  He  found  the 
best  thing  for  small  round  surfaces  was,  instead  of  putting- 
skin  on  round  the  mould,  as  described  by  Major  Gillies,  to 
put  in  a  ball  of  cotton-w^ool  soaked  in  melted  vaseline, 
force  it  into  the  socket  and  leave  it  in  situ  for  a  week. 
When  taken  out  it  was  found  that  the  conjunctiva  itself  had 
grown  over  (the  vaseline  preventing  adhesions),  and  that 
was  simpler  and  better  than  having  a  skin-graft  in  mild 
cases.  Therefore,  for  not  very  badly  contracted  sockets, 
at  the  4th  London  General  Hospital,  where  80  to  100 
artificial  eyes  a  month  had  been  fitted  during  the  autumn, 
if  the  sockets  were  not  badly  contracted  they  cut  the 
adhesions  of  conjunctiva  away,  and  with  the  little  finger 
made  room  for  the  mould,  forced  the  mould  or  vaseline 
ball  in,  and  after  an  interval  the  raw  surface  would  be 
found  to  be  covered  by  conjunctiva.  The  socket  was 
further  enlarged,  if  necessary,  by  wearing  a  series  of 
glass  shells  of  increasing  size. 

Mr.  Greene  said  that  in  the  case  of  contracted  sockets  in 
pre-war  days  it  had  always  struck  him  that  as  there  was  a 
mucous  membrane  lining  there  it  was  good  to  follow  it  up 
with  more  mucous  membrane.  And  the  way  he  had  done 
them  and  got  good  results  was  to  take  mucous  membrane 
from  inside  the  mouth,  being  sure  to  use  a  large  flap.  He 
had  always  put  in  a  large  circular  glass  ball  and  left  it  in. 
It  would  make  a  sore  mouth,  but  the  patient  should  be 
told  beforehand.  When  mucous  membrane  was  placed 
there  it  saved  all  the  disadvantages  of  skin.  A  glass  ball 
or  wax  was  required  to  keep  up  the  pressure,  but  the 
glass  ball  must  be  large  enough. 

Mr.  J{.  R.  Ckdise,  in  reply,  said  the  ])rocedure  he  had 
been  describing  seemed  to  be  a  very  natui-al  one,  and  he 
was  glad  to  hear  that  other  members  liad  been  working  on 
the  same  lines.  At  last  yeai'\s  Congress,  Major  Gillies' 
pei'forinjiiices  were  extraordinarily  suggestive  to  nil  who 
saw  them  ;  ('(M'tainly  tlu^y  w(m-(;  to  liini.  l'i-('\ions]y  lo 
tliat  he  had  been  trying,  ])y  incjins  of  niouhls,  to  stretch 
contractions,  and    he  li;id    scvci-mI    appliances    whereby   he 
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pressed  the   tissues   back  in  tlie   s(jcket  and  liad  a   hkjiiM 
inside    to    fit  it;  onu    li(»ld   tlie    mould    in    place    and    kept 
pressing  it  back  at  the  same  time  that  dilatation  took  place, 
by  means  of  a  spring.      As  a  result   of  several    talks   with 
Major   (iillies   and  Col.  Lister  he  had  taken    the   earliest 
opportunity  of  producing  tlie  present  ])aper.      He  did    not 
think  Mr.  Higgens  had  adopted  entirely  the  same  method 
in  the  cases  he  had  now  brought   forward  for   ex}iibiti(jn  ; 
there   was   an  incision  along  the  lower  lid,  rather  of   the 
nature  of  an  ej^ithelial  outlay.      [Mr.  Higgens  :  That   was 
for  something  else.]       In  answer  to  Mr.  Harrison  ]3utler,  it 
was  important  to  get  a  large  mould,  and  it  was  sur])rising 
how  large  a  piece  of  modelling  wax  was  required  for  these 
cases,  how  readily  it  went  in  and  how  readily  it  came   out 
again.      The  cavity  seemed  much  too  big  when  the  mould 
was  taken  out,  but  subsequent  contraction  adjusted  matters. 
He    thought   Dr.   Whittington's    point    about    the    growth 
of  conjunctiva  was  extremely  interesting  ;   he,  the  speaker, 
liad  a  case  at  present  in  which  the  whole  inner  portion  of 
the   socket   required    lining   by    skin   and    he    did    line   it 
perfectly  with  skin,  but  after  a  fortnight's  absence  lie  had 
kept  it  open  by  -means  of  a  mould  which  had  been  specially 
made  for  it,  and  the  conjunctiva  had  grown  over  it  at  the 
expense  of   the   skin,  which   was   contracting   up.      There 
was  a  beautiful  succulent  bed  of  mucous  membrane  there, 
though  he  did  not  know  how  long*  it  would   last.      It    was 
worth     while     keeping    these    cases   open  ;     it    was    easy 
to  make  a  mould  to  keep  it  in  place  in   the  cavity.      The 
conjunctiva   certainly   did    grow.      With    regard    to    Col. 
Lister's   remarks,  when   discussing   the    matter   with    him. 
Col.    Lister,    then,    as    he    had    now    done,   insisted    how- 
valuable   it    was    to    utilise   every    morsel   of    conjunctiva 
to  line  the  under-surface   of  the   eyelids^  and  it    was   most 
important  that  there  should  be  some  lubricating  material 
otherwise   the   eye  became  dull  in  apjiearance   and    had  a 
glazed  look.      If  a  lid   was  lined    with    mucous   membrane 
it  was  secreting  something,  which  kept  the  surface  polished 
and    made    the    artificial    eye    look    more   like  a    real    one. 


128 


DISEASES    OF    THE    CONJUNCTIVA    AND    EYELIDS. 


With  reference  to  dissecting  conjunctivae  off  it  was  at 
first  difficulty  SO  instead  of  making  a  longitudinal  incision 
he  made  a  puncture  incision  through  the  outer  canthus^ 
then  by  stretching  the  lids  Avide  the  scissors  could  be 
forced  along  and  dissection  could  be  done  by  opening  the 
scissors  while  underneath.  Regarding  Mr.  Greene's 
remarks  concerning  the  placing  in  of  a  glass  ball,  a 
circular  ball  was  not  of  the  same  shape  as  the  socket  ; 
it  was  important  to  take  an  exact  mould  of  the  type  of 
socket  one  was  dealing  Avith. 


4.    Case  of  contracted  socket  after  treatment  by  operation. 

By  K.  R.  Ckuise. 

Mr.  CuuiSE  said  that  the  case  strongly  bore  out  the 
remarks  made  by  Dr.  Whittington  on  the  previous  day 
as  to  the  possibility  of  merely  incising  the  conjunctiva 
over  a  cicatricial  band,  incising  the  band  and  stretching 
the  gap  open,  and  keeping  the  socket  extended  instind  of 
going  to  all  the  trouble  of  grafting  it. 


Mr.  Cunningham  said  this  case  of  Mr.  Cruise's  passed 
til  rough  his  (the  speaker's)  hands  in  France,  and  Mr.  Cruise 
was  to  be  congratulated  on  the  result.  This  was  a  very 
serious**  injury  indeed;  both  lids  were  entirely  split,  and 
although  the  globe  was  not  perforated  it  was  full  of  blood 
and  there  was '^no  ])erception  of  light.  He  also  remem- 
bered the  case  as  he  was  nearly  badly  ^'  had  "  over  it. 
Tlie  patient  was  transferred  to  his  hospital  fi'om  another, 
and  ho  l)rf)ke  the  news  to  (he  man  that  he  would  have 
t(^  have  his  eye  excised  and  that  something  wonld  be 
done  to  tin;  lids.  'I'he  nian  said  he  did  not  want  any 
dinner,  and  when  asked  tin;  reason  said  he  liad  got  a  sore 
throat.  He  pi-ovcd  to  have  got  well-marked  diphthei'ia 
and  lie   had    to    he    liiir!-i(;d   off   to   a.   f(^ver   liospilal.      'I'wo 
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or  three  stitclies  were  put  in  to  keep  the  eyelids  in 
position,  l)ut  it  did  not  entirely  hold  ;is  the  lids  were 
septic. 


5.    Cyst  of  Kranse^s  gland. 

By   Leslie  Paton. 

G.  Fj — ,  OL't.  32  years,  sergeant.  Seen  first  at  the  South 
African  Military  Hospital,  Richmond,  in  April,  1919. 
Patient  gave  a  history  of  having  been  operated  on  for 
Meibomian  cyst.  The  i-ight  upper  lid  showed  a  scar  over 
a  swelling,  which  was  about  the  size  of  a  sparrow's  QgQ. 
On  eversion  of  the  lid  the  swelling  was  seen  to  be  due  to 
the  presence  of  a  large  translucent  oval  cyst  lying  above 
the  upper  margin  of  the  tarsal  plate.  The  measurements 
were  about  20  mm.  horizontally  and  10  mm.  in  diameter 
It  was  diagnosed  as  a  cyst  of  Krause's  glands  (since 
confirmed  by  pathological  examination). 

Mr.  Treacher  Collins  said  he  did  not  think  cysts  of 
this  sort  were  so  very  uncommon  in  trachoma,  tlie 
cicatricial  condition  of  the  conjunctiva  blocking  the 
orifices  of  the  ducts  of   the  glands. 


6.    Ptosis,  with  vialposition  and  limitation  of  niovemoit  of 
the  eye,  improved  hy  operation. 

By  D.  V.  GiRi. 

Miss  N.  W — ,  vet.  17  years,  was  first  seen  by  me  on 
March  loth,  1918,  as  an  out-patient  at  the  Eastbourne 
Eye  Infirniary  because  of  the  glasses  that  had  been 
prescribed  a  year  previously  not  being  any  longer  com- 
fortable. To  give  the  history  of  the  case  in  the  motlier's 
own  words  as  far  as   possible,  it  appears  that  ns  a  tliree- 
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months-old  infant  the  patient  had  a  heavy  cold.  The 
e3'es  Avere  noticed  to  be  "  working  too  much  '^  both  in 
sleep  and  when  awake  for  a  day.  "  The  eyes  were 
convulsed,  but  there  were  no  fits."  The  mother  is  sure 
of  there  having  been  no  fits  as  she  Avas  in  fear  of  their 
coming  on  and  was  anxiously  watchful.  Previously  both 
eyes  are  said  to  have  been  alike. 


Fm.  13. 


Fig.  14. 


Before  operation. 


After  operation. 


Co)i<lition  before  ojjeration . — Right  eye  normally  rests 
sliglitly  depressed  and  abverted.  ^riiere  is  no  upward 
movement  beyond  the  mid-))()int  of  vertical  rotfition  of 
the  globe.  When  the  right  eye  is  made  to  assume  this 
position  l)y  an  cITort  of  tlie  will  the  normnJly  orthotopic 
left  eye  looks  upward.  Tliis  clToi-t  makes  it  obvious  that 
tlu;  right  orbicuhiris  palpchrjiiiiin  ;ind  th(»  ()ccij)ito-froiitalis 
inuscles  are  ('Hicicnl,  ;is  seen    in   llic   skin   of   I  lie  foi-cliead 
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and  of  tlie  iipfXM'  lid  c()iitractiii<^  jiiid  l)eiii<i;  thrown 
into  folds.  Tho  Jibversion  and  jidversion  of  tlio  rii^lit 
eye  are  full.  'Phere  is  Jipparently  deficiency  of  the  ri^ht 
levator  palpebra)  superioris  and  of  the  right  superior 
rectus. 

The  movements  of  the  left  eye  are  nornnil. 
The  right  optic  disc  lias  a  nasal  crescent  and  the  left 
an  inferior  crescent.  Otherwise  the  fundi  iivo  normal. 
Both  eyes  manifest  line  rotatory  nystatin iis.  There  is 
no  diplopia  even  when  the  right  upper  lid  is  lifted  to 
enable  the  right  eye  to  obtain  outside  impressions  to  the 
best  advantage. 

R.V.  2-4,  L.V.  ^  ;  not  improved  by  glasses. 
Remarks. — The  history  of  the  case  is  suggestive  of  a 
post-natal  ])aralysis  of  the  ocular  muscles  concerned  as 
the  result  of  the  action  of  some  toxic  agent.  Although 
the  nasal  crescent  in  the  right  fundus  and  the  inferior 
crescent  in  the  left  give  perhaps  a  semblance  of  })robability 
to  the  condition  being  congenital,  yet  one  is  inclined  to 
look  upon  it  as  post-natal,  as  the  impression  tluit  oiu^  lins 
of  the  mother  is  that  she  is  sufficiently  intelligent  and 
observant  to  make  her  statements  reliable. 

The  mother  is  anxious  to  have  something  done  to  the 
right  eye  to  improve  the  appearance  of  the  girl.  If  it 
were  simply  a  matter  of  remedying  the  ])tosis,  one  could 
by  operation  bring  the  occipito-fron talis  if  not  the  levator 
palpebrte  superioris  to  elevate  the  lid.  But  the  malposition 
of  the  eye  remains.  If  what  appears  to  be  the  paralysed 
rectus  superior  is  advanced,  would  it  pull  the  eye  up  to 
the  normal  position  ?  If  it  were  so  brought  into  normal 
position,  would  the  left  eye,  which  now  looks  upward 
when  its  fellow  assumes  the  correct  })Osition,  work  har- 
moniously as  far  as  the  mid-point  of  vertical  rotation  ? 
Would  the  Motais  operation  be  of  any  avail  in  passively 
holding  the  eye  and  lid  in  the*  nornuil  ]K)sition  V  My 
main  object  in  bringing  the  rase  before  the  Congress  is 
to  get  light  on  these  points  from  such  of  \]\v  members  an 
have  had  experience  of  similar  cases. 
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It    appears    that    when    the   patient   was  ten  years  old 
some  operation  was  performed  on  the  lid. 

This    case    was    brought    before    the    last    Congress    to 
elicit    suggestions   from    members    as    i-egards  remedying 
the    defect.      Only    one    of    the    membei's    present — Mr. 
Harrison   Butler — had  seen  a  similar   case,  but  had  done 
nothing    to    improve     the     condition.       Thus    I    had    no 
precedent    to   go   upon    and   was   not  eager  to   resort    to 
operation.       But    the    patient    and    her    mother    insisted 
on  having    something   done   and    were    prepared   to  take 
all  risks.      The    position   of   the   eye   had  to   be   rectified 
before  the   ptosis    was    dealt   with  ;   for  this  purpose  the 
superior  oblique  was  tenotomised  and  the  paralysed  superior 
rectus    advanced.       As    the    result    of    the    operation    in 
correcting  the  abduction  and  depression  of  the  eye  proved 
satisfactory  I  was   encouraged  to  proceed  to  correct  the 
ptosis.      In  this  case  the   paralysis  of  the   superior  rectus 
prevented    the    eye    being    drawn    upward    under  the   lid 
during    sleep,    and    in    consequence   there  was    danger  of 
disease  of  the  cornea.      In  view  of  this  contra-indication 
to   Hess^s   operation — the   only  operation  that   was  at   all 
suitable  in  this   instance — I  was  at  first  very  disinclined 
to  perform  it.      But  at  the  repeated  request  of  the  patient 
and   her   mother,    who    were   determined    on    having   the 
operation   done   irrespective    of    consequences,   it   was   re- 
luctantly  performed.      The    main    source    of    gratification 
is  that  the  patient  and  her  people  are  very  pleased  with 
the  result.      When  the  head  is  held  upright  the  palpebral 
apertures   are  almost  equal   in   size.      When  the   head  is 
somewhat    inclined    forward    the    left   aperture    becomes 
larger  than  the  right.      Of   course  the   right  eye  stops  at 
the  mid-point  of   vertical  rotation,  as  the   advanced  para- 
lysed   rectus    could    do    nothing   more    than    correct    the 
depression   of   the  eye.      The   interest  of  the   case  lies  in 
its  being  of  a  kind  in  which    there   a])pear   to  have  been 
no  attem])ts   made   to  remwly    the   defect.      The   result  in 
this  instance,  thougli  modest,  is  not  discouraging. 
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'I'lie  Pkksidknt  said  iiieinhLTS  wore  j^lad   to  see  tlio  case 
again.      lie  reinembored  seeing  the  patient  last  year. 

Dr.  George   Mackay  said   he   had   had   to  deal   with   a 
very  similar  condition  in  a  girl,  ;et.  18  years,  with  ])arti<'il 
congenital  ptosis  and  marked  downward  deviation  of  the 
left  eye.      A  division   of    the    left   inferior   rectus    having 
been    insufficient   to  correct    the    hyperphoria,  and   being 
doubtful  of  the  suitability  of   the  left  superior  rectus   for 
advancement,   he    had   divided   the   right   superior    rectus 
and  thereby  secured  a  considerable  though   not  complete 
correction  of  the  horizontal  level  of  the  two  eyes.     Having 
regard  to  the  rather  unsatisfactory  results  of   most  ptosis 
operations  he  did  not  operate  on  the  left  levator  palpebrie, 
but  su})plied  the  patient  with  spectacles  having  a  curved 
wire  crutch  adapted  to  the  upper   edge  of  the  frame   for 
the    left    eyeglass.      The    presence    of    diplopia   could    be 
demonstrated,    but    it    did    not    intrude    itself    upon    the 
patient's  consciousness  with  both  eyes  open,  and  she  and 
her   friends   Avere   very   satisfied   with    the   general    result 
obtained  by  these  means.      He  asked  Mr.  (jiri  to  explain 
his  method  of  operating  upon  the  superior  obli(pie  muscle. 
Mr.  M.  S.  Mayou  said  it  seemed  to  him  that  advance- 
ment of   muscles  in  this  condition   was  not  of   much  use. 
The  muscle  was  congenitally  absent  and  represented  by  a 
fibrous  band,  and   he   always   understood,   in    those   cases 
where   there   was   no  movement   u])ward   of   the   globe,   it 
was  of   no   use  to  do  an  advancement.      Tlu;  levator  and 
the    superior    rectus    were   developed   from    one   block    of 
muscle,  and  if  one  was  not  devel()])cd   the   other  was   not 
likely  to  be. 

Mr.  GiRi,  in  reply,  said  that  afler  making  an  incision 
in  tlie  conjunctiva  and  uiulei-niiuing  it  to  the  recpiired 
extent,  one  got  hold  of  the  tendon  of  the  superior  rectus 
with  I^rince's  forceps  and  tenotonnsed  it,  and  holding  it 
out  of  the  way,  got  right  behind  witli  \]\v  hook  and  a  pair 
of  curved  scissors,  engaged,  and  divided  the  sujierior 
oblique.  Then  one  did  the  advancement  operation  on 
the   clamped  rectus.      He    did    not    see    the    force   of    ^Ir. 
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Mayou's  obiection  to  the  advancement  of  tlie  superior 
rectus  in  this  case,  because  his  object  in  doing  the 
advancement  was  not  to  restore  the  upward  rotation  of 
the  eye,  but  to  make  it  act  like  a  supporting  suture  in  a 
squint  operation  and  hold  the  eye  in  the  required  position. 
For  cosmetic  appearance  one  looked  at  a  person  as  he  was 
standing  ordinarily,  looking  in  front  of  him,  not  with  the 
eyes  turned  to  the  ceiling;  and  if  one  got  the  paralysed 
muscle  to  hold  the  eye  up,  one  had  succeeded  in  one's 
object.  There  was  nothing  unscientific  in  it;  it  was 
practically  a  fibrous  band.  In  its  advanced  position  it 
held  the  eye  in  its  proper  position,  and  that  was  what 
was  required.  He  tenotomised  the  superior  oblique  be- 
cause the  eye  was  not  only  depressed,  but  everted,  and  he 
thought  the  e version  would  be  removed  to  some  extent  by 
tenotomising  the  superior  oblique  as  it  came  into  play  in 
the  eversion  of  the  eye.  He  did  not  know  what  result 
would  have  ensued  if  he  had  tenotomised  the  inferior 
rectus.  He  showed  photographs  of  the  condition  before 
and  after  the  operation. 
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1.    E)idoth(diomata  of  the  periosteum  of  tJie  orhlf. 

By  M.  S.  Mayou. 

(With  Plate  III.) 

Ree'ORTs  of  sarcomata  affecting  the  orbit  no  douhl 
contain  a  considerable  number  of  endotheliomata,  but  it 
is  important  from  the  prognosis  and  treatment  point  of 
view  that  there  should  be  a  distinct  separation  between 
endothelioma  and  true  sarcoma,  since  the  former  tumour 
is  probably  only  locally  malignant,  that  is  to  say,  it  spreads 
directly  from  the  initial  growth  and  does  not  give  rise  to 
secondary  deposits,  and  therefore  if  it  is  possible  to 
eradicate  the  initial  growth  a  cure  may  be  effected. 

In  the  endothelioma  and  the  perithelioma  the  cells  as 
a  rule  are  of  a  much  larger  size  than  in  sarcomata,  and 
at  first  sight  are  very  liable  to  be  mistaken  for  epithelial 
cells  rather  than  endothelial.  The  structure  of  the 
tumour  is  less  embryonic  in  its  character  than  sarcoma 
and  tends  to  imitate  the  structure  from  which  it  arises, 
e.  g.  blood-vessels,  lym}jliatics,  etc. 

The  orbit  has  been  recognised  as  a  common  seat  of 
endotheliomata  since  the  early  days  of  histology.  Indeed, 
it  was  over  the  cytology  of  one  of  these  tumours 
resembling  scirrhus,  reported  by  Knapp  in  1872,  similar 
to  Case  J,  which  ujdield  V'irchow's  first  erroneous  idea 
that  carcinomata  had  their  origin  from  the  matrix  of  tlie 
connective  tissue.  The  tumours  are  rare,  and  their  source 
of  origin  so  frequently  not  known  or  not  given  that  little 
can    be   done  in  the  way  of   classification   with  regard   to 
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their  treatment  and  prognosis  without  having  rnore 
accurate  records  as  to  their  seat  of  origin^  histological 
character  and  their  after-history.  This  is  all  the  more 
important  since  radium  seems  to  have  a  very  favourable 
influence  in  some  types  in  preventing  their  spread.  It 
is  with  this  idea  that  I  wish  to  put  on  record  the  two 
following  cases  of  endotheliomata  of  different  types  both 
arising  from  the  periosteum,  one  probably  from  the 
blood-vessels  and  the  other  from  the  lymphatics  of  that 
membrane. 

Case  1. — Mrs.  L — ,  a3t.  25  years,  motor  driver  A.S.C. 
Consulted  me  on  September  19th,  1918.  Complained  of 
proptosis  of  the  left  eye.  Three  days  before  being  seen 
she  noticed  prominence  of  her  left  eye  but  no  pain.  She 
had  been  driving  about  100  miles  a  day  and  attributed  it 
to  getting  something  in  the  eye.  Vision,  right  and  left,  ^. 
The  left  eye  was  considerably  more  prominent  than  the 
right  and  was  pushed  downwards  and  inwards  to  a  small 
extent.  The  outward  movement  of  the  eye  was  slightly 
limited.  On  the  outer  wall  of  the  orbit,  if  anything 
rather  below  the  region  of  the  lacrymal  gland,  a  hard 
nodular  swelling  could  be  felt.  It  was  firmly  fixed  to  the 
bone.  There  was  no  optic  neuritis  present.  An  X-ray 
photograph  showed  no  bony  change.  Transillumination 
of  the  nasal  sinuses  showed  them  to  be  clear.  It  was 
almost  impossible  to  say  whether  the  growth  was  one 
arising  from  the  lacrymal  gland  or  from  the  orbital 
periosteum.  Wassermann  reaction  negative.  The  ])atient 
was  put  on  large  doses  of  iodide  of  potassium  for  ten 
days.      JJuringthis  time  the  size  of  the  swelling  increased. 

On  September  30tli  an  incision  was  made  over  the 
outer  margin  of  the  orbit  down  to  the  bone.  The  tumour 
was  found  to  be  ;i  flattish  button-like  growth  extending 
alonir  the  whole  outer  wmII  of  the  orbit  aiul  situated 
beneath  the  ])ei'iostenni.  The  ])ei-i()st(Mim  was  incised 
along  the  orhital  margin  niid  strip])(Ml  u])  together  with 
tiie  tumour  over  the  wliole  outer  surface  ol  tlie  orbit,  and 
with   the   scissors   the  periosteum   was  divided  above  and 


ENDOTHKLIOMA    OV   THK    TKHIOSTKUM    OF  THK   ORMIT.         1 '^ 

below  tlie  tmnour  Jind  the  tumour  removed.  On  remov.'il 
of  the  tumour,  the  bone  over  which  it  was  situated  could 
be  felt  to  be  rough  and  crumbling  and  evidently  liad  been 
eaten  away. 

The  tumour  was  submitted  to  microscopic  examination 
and  was  found  to  be  an  endothelioma,  and  two  days  later 
the  orbit  was  completely  eviscerated  with  the  periosteum, 
the  skin  of  the  eyelids  being  stitched  together  over  the 
cavity.  Into  the  cavity  was  placed  a  tube  containing  a 
milligramme  of  radium  unscreened  for  twelve  hours.  The 
wound  healed  rapidly  and  the  stitches  were  removed  on 
the  tenth  day.  At  this  time  the  reaction  of  the  radium 
began  to  make  its  appearance.  A  small  opening  on  the 
outer  side  about  the  size  of  a  small  drainage-tube 
appeared  and  tiirough  it  large  quantities  of  blood-ciot  and 
blood-serum  exuded  for  about  a  period  of  two  weeks. 
After  this  it  ceased  entirely  and  the  cavity  gradually 
filled  in  beneath  the  skin-flaps,  which  still  remained  united 
over  it.  After  the  application  of  the  radium  she  com- 
plained of  considerable  orbital  neuralgia  for  some  six  weeks 
after  the  operation.  This  has  all  disappeared,  and  on 
February  17th,  1919,  the  wound  had  practically  healed  and 
there  was  no  sign  of  any  recurrence  of  the  growth.  As 
a  precautionary  measure  she  was  sent  to  the  Radium 
Institute  for  more  exposures  on  February  17th,  1919.* 


Pathological    Rejiort. 

The  tumour  is  Ji  flattish,  button-like  growth,  rntlier 
larger  than  the  size  of  half-a-crown,  covered  on  the  inner 
surface  by  the  smooth  periosteum,  the  outer  surface 
being  pinkish-white  in  colour  ;  the  whole  tumour  is  of  a 
hard,  fibrous   consistency.      A  portion   of  the  tumour  was 

*  On  Aiio:ust'25th,  1911),  the  pationt  was  seized  witli  intense  pain  in 
the  head  and  voniitin*^,  and  optic  neuritis  appeared  in  lier  right  eye. 
She  was  seen  by  a  physician  who  diajj^nosed  a  frontal  tumour,  probably 
as  tlie  result  of  a  dii'ect  extension  of  the  tumour  throuf^h  the  bone. 
There  was  no  sign  of  any  recurrence  in  the  orbit. 


138  DISEASES    OF    THE    OUBIT. 

embedded  in  paraffin  and  a  section  stained  with  logwood 
and  eosin.  The  surface  of  the  tumour  is  covered  with  a 
thin  membrane  which  is  evidently  the  remains  of  the 
periosteum.  The  stroma  of  the  tumour  consists  of  dense 
fibrous  tissue  which  in  some  situations  shows  patches  of 
small  round-cell  infiltration  ;  this  is  more  apparent  at  the 
spreading  margin  of  the  tumour  and  is  probably  due  to 
the  irritation  caused  by  the  growth.  Universally  distri- 
buted throughout  the  stroma  are  collections  of  large  endo- 
thelial cells  which  stain  deeply  with  hasmatoxylin,  which 
at  first  glance  give  an  appearance  very  like  a  section  of 
scirrhus  of  the  breast.  On  a  more  careful  examination 
the  cells  are  seen  to  be  of  the  nature  of  large  endothelial 
cells  and  for  the  main  part  are  arranged  in  branching 
columns.  In  the  centre  of  a  considerable  number  of  these 
there  is  an  empty  space,  which  in  some  instances  actually 
contains  blood.  In  some  situations  the  cells  show  signs 
of  degeneration  by  vacuolation.  The  tumour  is  evidently 
a  perithelioma,  probably  arising  from  the  blood-vessels  of 
the  periosteum  (see  PI.  Ill,  fig.  1). 

Case  2. — R.  F — ,  female,  a3t.  5 J  years.  Admitted  into 
Paddington  Green  Children's  Hospital,  September  lOtli, 
1908,  under  Dr.  L.  Guthrie.  The  child  attended  the  hospital 
two  and  a-half  years  with  tubercular  knee,  which  had 
steadily  been  improving.  For  a  week  previous  to  admission 
she  had  been  complaining  of  seeing  double  and  of  the  eye 
turning  inwards.  For  the  previous  two  months  she  had 
been  having  attacks  of  vomiting.  On  admission  the  child 
was  dull,  with  a  bright  red  com])lexion.  ^J^he  right  eye 
was  slightly  pro})tosed  and  turned  inwards.  There  was 
no  movement  in  the  outer  direction.  The  pupils  were 
('(jual  in  size.  'I^Ik;  right  pupil  acted  rather  sluggishly 
to  light.  No  optic  neuritis  w;is  present.  'J'he  child  was 
vomiting  on  jidmission  nnd  lh(>  liver  seemed  to  be  slightly 
cnlnrged,  but  otherwise  there  were  no  clinical  signs. 

One  month  hitei'  the  eye  had  become  more  pr()])t()sed 
and  theic  was  e(jni})lete  ])tosis  present.  The  swelling  and 
vomiting   had   ceased,  and  she  had  taken   her    food   well, 
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l)uL  sometimes  coniplaiiicd  of  pain  in  licr  rigliL  eye.  A 
swelling  had  Jii)i)eare(l  in  the  ri^^ht  temple  region  and 
extended  over  the  right  })arotid  area.  It  was  firm  and 
slightly  tender  on  palpation  (see  Fig.  15),  There  was  right 
Facial  paralysis  also  present,  with  tenderness  over  the 
i-ight   mastoid.      Right  ])npil  was  inactive  to  light.     There 

Fig.  15. 


Case  2.     Endotholioiiui  of  tlie  periosteum  of  orbit  showinpf  ptosis 
proptosis  and  tlic  tuniour  extension  in  the  tenii)f)ral  rei^ion. 

was  no  corneal  reHex  on  that  side.  The  disc  appeared 
hazy  and  vessels  swollen  due  to  commencing  ()])tic  neuritis. 
On  January  21st,  1909,  Mr.  Edmunds  made  a  curved 
incision  over  the  temporal  fossa  and  stripped  the  muscle 
downwards.  There  was  a  large  escape  of  semi-purulent 
material  when  the  ])eriosteum  wns  i-e;i('li(Nl,  and  (wo  lnrge 
holes  in  the  bone  w(M'e  found  conunuuicat  ing  with  the 
middle  fossa  and  the  orbit.  The  wound  was  closed  and 
a  drain  was  put  in.  The  patient  was  very  collapsed  after 
the  operation,  and   on    the  23rd   the  temperature  rose    to 
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106°  F.  Pulse  of  150,  and  very  feeble.  On  the  27tli  an 
abscess  was  opened  in  the  right  axilla,  and  the  pus  was 
very  offensive,  after  which  the  temperature  dropped j[to 
normal.  On  February  4th  the  eye  had  become  more 
proptosed  and  the  optic  disc  showed  well-marked  neuritis. 
The  patient^s  general  condition  was  very  much  better. 
There  was  complete  anaesthesia  of  the  face  from  paralysis 
of  the  fifth  nerve.  On  February  27th  the  cornea  began 
to  show  some  signs  of  ulceration.  On  March  3rd,  1909, 
the  patient's  general  condition  had  much  improved  when 
the  wound  in  the  temple  region  had  almost  healed.  On 
March  19th  the  proptosis  had  increased  and  the  corneal 
ulceration  had  become  more  marked  and  the  eye  was 
removed.  Behind  the  globe  could  be  felt  a  hard  mass 
which  perforated  the  inner  side  of  the  orbit.  This  was 
confirmed  by  the  fact  that  there  was  haemorrhage  from 
the  nose  a  few  days  later.  On  March  27th  there  was 
marked  bulging  in  the  region  of  the  old  temple  wound, 
and  the  socket  had  become  markedly  swollen.  There 
was  also  oedema  and  swelling  in  the  soft  palate  and  over 
the  superior  maxilla  on  that  side.  An  incision  was  made 
into  the  swelling  in  the  neighbourhood  of  the  old  wound 
and  a  lot  of  purulent  material  and  blood  evacuated.  A 
similar  incision  was  also  made  into  the  palate.  The  child's 
condition  gradually  got  worse,  and  the  swellings  in  the 
various  regions  increased,  until  death  took  place  on 
April  20th,  with  a  temperature  of  104°  F.  and  a  pulse 
of  160. 

Post-mortem  examination. — '^^Phere  was  some  oedema  of 
the  arachnoid.  On  removal  of  the  brain  a  large  mass 
was  seen  situated  over  the  whole  of  the  orbital  })lates  of 
the  frontal  bone  beneath  the  dura.  It  extended  into  the 
middle  f(hssa,  which  was  completely  filled  by  the  growth 
beneath  the  dura.  Tliei-e  were  sninll  nodules  protruding 
througli  lli(!  (lm-;i,  and  on  Hie  left,  side  of  llie  eerebelhim 
there  was  an  isolated  gi'owlh  about  the  size  of  a  small 
egg,  which  was  lobulaled  and  soft  in  places.  Tlu^  mass 
beneath    the   dura    was   of    a   putty-like    consistency.      It 
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tilled  tlie  ri<iflit  orbit  Jind  cxtendocl  into  tlie  nose,  and  liad 
caused  absorption  (jf  tlie  bony  sej)tuni  and  covered  the 
hard  {)ahite  with  growth  and  buli»"ed  downwards  the  soft 
palate.      'Vlic  growth  extended  outwards  into  the  temporal 

Pig.  1«. 


Trrnrher  CtilliuK,  di'J. 

Case  2.     Showing  the  anterior  and  middle  fossae  of  the  skull  filled  with 
the  growth  ^the  roof  of  the  orbit  has  been  entirely  destroyed. 

region  and  had  perforated  into  the  middle  ear,  and  also 
had  perforated  the  skull,  as  has  been  previously  described 
under  the  operation.  The  bone  was  eroded  wherever  the 
tn-owth  was  in  contact  with  it,  and  it  had  perforated  the 
orbit,  frontal  plate  of  the  ethmoid  into  the  nose,  the  nasal 
septum,  and  the  hard  ])alate   and   the  temporal   bone  into 
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the    temporal    fossa,   and    the    petrous    portion    into    the 
middle  ear  (see  Fig.  16). 

Microscopical  examination. — Portions  of  the  growths 
were  removed  from  various  situations,  and  all  yielded 
similar  characteristics.  The  surface  of  the  growth  was 
covered  by  the  remains  of  the  periosteum.  The  growth 
itself  consists  of  large  endothelial  cells  with  well-marked 
nucleus  arranged  more  or  less  in  rows  closely  packed 
too^ether,  with  a  very  small  amount  of  interstitial  connective 
tissue  (see  PL  III,  fig.  2).  A  growth  of  identical  character 
has  been  recorded  by  S.  Stephenson  (Opldhalmoscope, 
April,  1908).  In  describing  the  tumour  he  is  at  a  loss 
to  know  whether  it  is  of  epithelial  or  endothelial  origin, 
but  I  have  little  doubt  that  the  tumour  is  of  the  latter 
nature,  although  at  first  sight  one  is  very  liable  to  be 
deceived  owing  to  the  size  of   the  cells. 

There  is  little  doubt  that  radium  and  X-ray  treatment 
have  a  very  favourable  influence  in  preventing  the  growth 
of  endotheliomata.  In  a  case  reported  by  A.  Davis"^  in 
a  patient,  aet.  19  years,  of  a  tumour  in  the  frontal  region 
upwards  and  outwards,  after  an  extensive  operation  X-ray 
treatment  was  applied,  and  there  has  been  no  recurrence 
since. 

In  another  case  recorded  by  William  Sweet"^  in  a  male, 
a3t.  26  years,  affecting  the  upper  and  outer  part  of  the 
orbit,  X-ray  treatment  was  applied  after  operation,  but 
the  disease  recurred  three  years  later. 

Dr.  H.  L.  Lack  has  given  me  the  notes  of  two  cases, 
one  in  a  girl,  aet.  20  years,  in  which  he  cut  down  upon  a 
large  tumour  of  the  periosteum  over  the  region  of  the 
frontal  sinus,  and  finding  it  to  bo  of  an  endotheliomatous 
nature,  closed  the  wound  without  attempting  to  remove 
the  growth  Jind  a})])lied  i-idiuni.  Tlic^  tumour  entirely 
disappeared,  and  the  ])atient  has  remained  free  from 
recurrence  for  over  tliree  years. 

l?i  another  man,  aet.  60  years,  in  which  the  orbit,  nose, 
antrum,    and     the     frontal    sinus    wvvv.    all     involved,    the 
•  A.  DaviH,  Troiis.  Ame.r.  Ophlh.  Hoc,  I'JIH  ;    W.  Sweet,  ibid.,  lUlb. 


PLATE    III. 

Illustrates  Mr.  M.  S.  Mayou's  paper  on  Endotlieliomata  of  the 
Periosteum  of  the  Orbit  (p.  135). 

Fig.    1. — Case    1.      Endothelioma   arisin<>'   from    the   blood-vessels,   a 
scirrh US-like  growth. 

Fig.  2. — Case  2.    Endothelioma  arising  probably  from  the  lymphatics, 
a  soft  friable  growth. 

The  remains  of  the  periosteum  is  seen  on  the  surface  of  each  tumour. 
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(growth  was  scraped  out  from  tlie  cavities  and  radium 
applied.  ^Pliis  man  lias  remained  free  from  i-ecurrence 
fur  over  live  years,  in  this  case  the  t^rowth  had  involved 
the  orbit  to  such  an  extent  that  tlie  eye  had  to  be 
removed. 

To    summarise    endotheliomata    of    tlio    periosteum    of 
tlie  orbit : 

(1)  ^JMiey  occur  most  commonly  in  young  people,  usually 
b(^fore  the  age  of  thirty. 

(2)  The  most  common   situation   is  the  outer  or   uj)j)er 
wall  of  the  orbit. 

(f^)   They    are    only    locally    malignant    and    spread    in 
continuity. 

(1)    They  tend  to  erode  and  perforate  the  bone. 


2,    Fjndolheli())ii((  of  Hie  lacnjinal  yhiiui 
By  J.  F.  Cunningham. 

C.  F.  B — ,  male,  a^t.  67  years.  Patient  shown  at 
meeting  of  Ojjhtlialuiological  Section  of  Royal  Society  of 
Medicine,  January,  11)19. 

There  was  a  hard,  somewhat  elastic  swelling  apparently 
attached  to  bone  in  the  upper  and  outer  part  of  the  riglit 
orbit.  He  had  suffered  no  pain,  and  had  only  been  aware 
of  the  condition  foi-  three  months.  There  was  pi-optosis 
downwards  and  forwards  and  limitation  of  movement 
upwards  and  outwards.  Diplopia  was  elicited  on  looking 
upwards. 

R.V.  f^  -{-  1-0  s.  =  ;;  4-  40  =  J.  1.       I..\^   1%  ptly.  4 
1-0  =  f  +  40  =  J.  1. 

Preauricular  and  submaxillary  lymph-glands  not  en- 
larged; one  small  gland  in  the  neck  on  right  side.  No 
history  of  syphilis.      Wassermann  reaction  negative. 

He  was  examined  by  Dr.  Hawthorne,  who  found  no 
evidence  of  any  general  disease.  A  skiagram  showed  no 
affection  of  the  frontal  bone. 
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I  regarded  the  tumour  at  the  time  as  growing  from 
tlie  periosteum. 

Mr.  Levy  kindly  assisted  me  with  the  operation  on 
February  10th,  1919. 

A  curved  incision  was  made  from  just  external  to  the 
supra-orbital  notch  to  just  external  to  the  ext.  ang.  process, 
and  the  tumour,  which  proved  to  be  one  involving  the 
lacrymal  gland,  was  removed.  He  made  an  uninterrupted 
recovery. 

Present  condition  :  R.Y.  c  +  1*5  =  -^^  ptly. ;  abduction 
still  limited. 

Mr.  Mayou  kindly  examined  the  section  for  me,  and 
reports  that  it  is  an  endothelioma  of  the  lacrymal  gland. 


I 


Mr.  Cunningham  added  that  he  showed  the  case  at  the 
January  meeting  of  the  Section  of  Ophthalmology,  Royal 
Society  of  Medicine.  The  patient  had  proptosis  downwards 
and  forwards,  with  this  hard,  rather  elastic  swelling  in  the 
orbit,  which  was  apparently  attached  to  bone.  At  the 
time  it  was  regarded  as  a  periosteal  growth,  but  at 
the  operation  the  bone  was  found  to  be  free,  and  there 
was  an  encapsuled  tumour,  which  he  was  able  to  get  out. 
The  patient  still  had  some  limitation  of  outward  move- 
ment, but  that  was  improving  a  good  deal  :  he  had  that 
before  removal  of  the  tumour. 


It.-] 


Vll.   DLSKASKS    OF    THE    COlixNEA. 

1  .  Some  rejlectioiis  on  the  aourre  of  nutrittoii  of  the  coiiiea 
a)iil  the  Jiature  and  function  of  the  cilianj  jirores.scfi, 
engendered  hi/  a  case  (f  corneal  nicer  with  uni(/iie 
infiltration. 

By  D.  V.  (Jiiii. 

AnouT  two  yejirs  ago  ii  case  ot"  an  indolent  corneal 
ulcer  ill  a  middle-aged  woman  came  under  my  observation. 
It  was  a  small,  irregularly  circular  ulcer,  2  to  3  mm. 
in  diameter,  in  the  lower  outer  quadrant  C)f  the  right 
cornea,  nearer  the  centre  than  the  periphery.  Jt  was 
shallow,  involving  only  the  anterior  layers  ot"  the  sub- 
stantia propria.  All  through  its  course  the  reaction  to  the 
ulcer  was  very  poOr  ;  such  ciliary  injection  and  infiltration 
as  was  present  was  but  slight.  'J'he  ulcer  took  from  two 
to  three  months  to  heal,  and  dm-iug  the  greater  part  of 
this  time  remained  more  or  less  stationary,  neither 
extending  in  depth  nor  area.  For  the  first  fortnight  or 
thereabouts  of  the  period  of  observation,  during  wliich 
the  patient  was  treated  in  the  out-jiatients'  department, 
the  mild  infiltration,  which  was  more  leucocytic  tlniu 
purulent,  was  confined  to  tiie  bjise  and  border  of  the 
ulcer.  The  infiltration  of  tlu>  border  w;is  fairly  uniform, 
thus  presenting  no  regressive  Jind  progressive  margins 
as  in  ulcus  serpens.  A  few  days  after  admission  inh» 
hospital  the  cornea  was  found  to  have  develo})ed  a  con- 
dition the  like  of  which  I  had  never  seen  or  heard  of 
before.  Oblique  illumination  brought  to  light  excpiisiiely 
fine,  whitish-grey,  regular  radiate  lines  at    more    or   less 
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regular  intervals,  coming  from  the  limbus  and  terminating 
in    the    margin    of   the    ulcer,  and    getting   closer   to   one 
another  as  they  approached  it,  after  the  manner  of  the  ribs 
of  an  open   umbrella,  only  some  of  the  striae  were  longer 
than  others  because  of  the  eccentric  position  of  the  ulcer. 
Under   loupe    magnification   the    striae  vv^ere   seen   to    get 
gradually    broader     towards     the    periphery,    presenting 
somewhat  the  appearance   of  a  truncated  blade   of  grass 
with  its  apex  at  the  margin  of  the  ulcer  and  the  truncated 
end  at  the  limbus,  and  to  be  composed  of  close-set,  fine, 
whitish-grey  dots.      Their  position  w^as  not   deep  enough 
to  be   in  Descemet's  membrane  or   superficial  enough    to 
be  in  the   anterior  epithelium,  but  somewhere  in  the  sub- 
stantia   propria.      This    is   stated    explicitly,  so    that   the 
stria3  may  not  be  confused  with   the  folds  of   Descemet's 
membrane  that  one  sometimes  sees  after  flap-extraction  of 
cataract.      There  were  many  ups  and  downs  in  the  course 
of  the   disease,   the   ulcer  at   one   time   showing   signs  of 
healing  and  at  another  breaking  down.      During  periods 
of   improvement  some  of  the  striae  cleared  partially,  the 
clearing  invariably  commencing  at    the    limbus   and  pro- 
gressing towards  the  ulcer,  and  reappeared  during  relapses. 
The  position,  constitution,  and  manner  and  time  of  clearing 
and  re-forming   of  these  lines   left  no  doubt  in   my  mind 
that    they    were    striae    of    infiltration    in    the    substantia 
propria.      This  striking  picture  made  me  at  once  think  of 
the  lymph-channels  in   the  cornea  that  were  once  held  to 
exist,  and  impelled  mo    to    study  the    experimental   work 
that  has    been    done  on   the  cornea.      While,   on   the  one 
hand,  the  study  brought  nie   to  look  upon  the  stria)  as  an 
extraordinary   result  of    ])urely   patliological    conditions — 
whethei-  because  of  the  ])resence  of  lines  of  cleavage  along 
which  the  leucocytes  jind  least  resistance  to  their  progress, 
in  this  cornc^a  in  particular  or  cornea;  in  general,  or  some 
otlicr  inikiinwii  i-cason — niid  to  dismiss  the  idea  of  lymph- 
channels  ill  tlic    iioi-iunl  healthy  cornea,  <>ii  the  olhei-  hiiiid 
it    h'(l    me   to   (picstioji    11m'    prevjiiling   teaching  ;is  regards 
tlie  soui'cc  (A    mil  I'it  loii  of    the  (-(M-iiea. 
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To  give  it  in  Leber's  words  :  "  .  .  .  tlic  metabolism 
of  the  cornea  takes  place  exchisively  by  way  of  filtration 
from  the  blood-vessels  and  diffusion,  and  tlic  Tintiien 
substances  are  carried  to  it  mainly  tlirougli  the  vessels  at 
the  limbus,  perhaps  also  in  part  through  the  aqueous. 
Then  they  reach  their  destination,  by  filtration,  so  far  as 
the  existing  pressure  permits,  and  by  diffusion  into  the 
fibrillary  substantia  propria  and  into  the  intercellular 
pores  of  the  epithelium.  The  removal  of  the  used-up 
material  occurs  in  the  same  manner.      .      .      .'' 

To  my  mind  none  of  the  experiments  that  are  held  to 
warrant  this  view^  are  convincing.  After  the  introduction 
of  potassium  iodide  into  the  stomach  of  the  rabbit,  Leber 
and  Sachnowski  found  that  the  chemical  was  always 
present  in  the  aqueous  whenever  it  was  detectable  in  the 
cornea,  and  in  one  instance  it  even  gave  a  distinct 
reaction  in  the  aqueous  while  yet  it  was  untraceable  in  the 
cornea. 

Gruber  deposited  rust  into  the  cornea  by  introducing  an 
iron  wire  at  intervals  between  the  corneal  lamelhc  in  cats, 
and  then  infused  into  the  blood-vessels  a  1  per  cent, 
solution  of  potassium  ferrocyanide.  After  eight  to  twent}^- 
six  minutes,  blue  coloration  of  the  rust  spot  in  the  cornea 
was  noticed,  while  the  aqueous  gave  either  no  reaction  or 
only  a  faint  reaction.  When  two  rust  spots  were  intro- 
duced into  the  cornea  at  different  distances  from  the 
limbus,  the  coloration  was  noticed  to  occur  first  in  the 
peripheral  spot.  i5ut  by  performing  the  same  experiment 
on  excised  eyes,  but  this  time  introducing  the  potassium 
cyanide  directly  into  the  anterior  chamber,  Laqueur 
found  that  the  cornea  gave  the  reaction  before  the 
aqueous  just  as  in  the  previous  case.  This  is  intelligible 
when  one  remend)ers  that  the  actual  flow  of  liquid  is  .a 
more  rapid  process  than  diffusion,  and  the  drug-carrvinir 
fluid  escaping  from  the  posterior  into  the  anterior  chamber 
through  the  pupil  forms  the  hindmost  stratum  of  tlie 
aqueous,  and  the  direction  of  the  stream  is  tcnvards  the 
angle   of  the  anterior  chamber,  so   that   in    all    likelihood 
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tlie  drug  reaches  first  the  periphery  of  the  cornea  by 
diffusion  at  and  in  the  neighbourhood  of  the  angle,  and 
the  peripheral  rust  spot  gives  the  reaction  first.  To 
explain  the  phenomenon  it  is  hardly  necessary  to  assume 
that  the  drug  reaches  the  cornea  first  through  the  peri- 
pheral vessels. 

Leber  thinks  that  his  investigation  with  potassium 
iodide  is  free  from  the  objection  to  Gruber's  experiment, 
and  proves  conclusively  that  the  drug  passes  first  from  the 
blood-vessels  into  the  cornea  and  only  later  from  the 
aqueous.  Early  in  the  experiment  the  endothelium  gave 
no  iodine  reaction  at  all  and  a  little  later  only  a  minimal 
reaction,  while  after  the  denudation  of  the  endothelium 
the  substantia  propria  gave  a  quite  obvious  reaction.  At 
this  stage  the  potassium  iodide  content  of  the  aqueous 
was  considerably  more  than  that  of  the  cornea.  It  is 
difficult  to  see  how  this  proves  Leber's  point.  So  far  as  I 
can  make  out  it  only  proves  that  the  area  of  the  cornea 
denuded  of  the  endothelium  affords  an  easy  access  to  the 
drug  and  thus  gives  a  marked  reaction,  while  the  endo- 
thelium itself  has  no  affinity  or  only  very  meagre  affinity 
to  the  potassium  iodide,  and  gives  little  or  no  reaction  in 
spite  of  the  aqueous  containing  a  considerable  quantity  of 
the  drug.  Moreover,  Leber's  method  of  removing  the 
endothelium  is  not  unexceptionable.  He  says  :  "  . 
This  is  done  best  with  a  pointed  booklet,  which  is  passed 
through  the  cornea  by  a  turning  movement  and  then  its 
blunt  side  is  moved  to  and  fro  against  its  posterior 
surface.  .  .  ."  This  means  not  only  the  scraping  of 
ihe  ondotheliuni  and  very  likely  damage  of  Descemet's 
membrane  to  the  same  extent,  biil  also  injuring  the  whole 
thickness  of  the  cornea;  when  injured  tissue  is  directly 
exposed  to  the  acpieous  containing  the  drug  its  imbibition 
is  so  much  greater  than  in  the  case  of  intact  tissue  that  it 
is  intoliigil)le  why  the  iodine  reaction  becomes  so  marked. 

What  astonishes  one  is  tliat,  (;ven  Ijebor,  one  of  th(^ 
foremoHt  scientific  workers  of  liis  time  in  the  Held  of 
oplithalmology,  should  Inivo  been    so    pre})ossessed  by  the 
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view  that  tlie  blood-vessels  at  tiie  liiiibiis  are  dii-(?ctly 
responsible  for  tlie  nutrition  of  the  cornea  as  to  take  liis 
stand  on  such  equivocal  <^round,  and  at  every  turn  to  denv 
their  significance  to  the  considerations  in  favour  of  the 
other  source  of  nutrition  of  tlie  cornea — the  aqueous. 
What  are  these  considerations  ? 

The   raison   d'etre   of   the  cornea  is  first    and    foremost 
optical  ;  its  function   as  part  of  a   ])rotective  covering   to 
the  eye  is  very  secondary,  as   an   opaque   cornea,  though 
shielding  the  ocular  contents  as  well  if  not  better  than    n 
normal    cornea,    renders  the  eye    practically   useless.      In 
order  to  fulfil  its  optical  function,  apart  from  its  sphericity 
and  transparency,   there  are    factors   in    which   it    has   to 
correspond  with  the  other  media.      It  has  been  found  that 
the  tissue  fluid  of  the  cornea   harmonises  so  closely  with 
the  aqueous  in  composition,  specific  gravity   and  index   of 
refraction  as  to  be  almost  identical  with  it.    Now,  ordinary 
lymph   differs  considerably  from    the  aqueous    in    compo- 
sition and  is  comparatively  a  turbid  fluid.      If  the  cornea 
derives    its    nutrition    directly    through    the    pericorneal 
vascular   loops,    there    being   no    mechanism    between  the 
vessels   and  tlie  corneal  tissue   to   modify  it,  how   can   the 
lymph  transuding  through   them    differ   from   lymph   else- 
where in  the  body  ? 

According*  to  Leber  this  lymph  is  said  to  penetrate  the 
peripheral  cornea  by  filtration.  If  this  were  so,  we  should 
expect  to  find  a  dull  zone  of  peripheral  cornea.  But  the 
normal  cornea  is  uniformly  clear.  The  j)rocess  of  diffusion 
depends  upon  a  difference  in  the  constituents  or  in  the 
proportion  in  which  they  are  present  in  adjoining  fluids, 
be  they  tissue  fluids  or  free  fluids,  and  the  process  comes 
to  a  standstill  as  soon  as  ever  the  two  fluids  become  uniform 
in  constitution.  The  result  of  diffusion  of  lymph  from  the 
blood-vessols  would  be  to  bring  t]\v  corneal  tissue  fluids 
into  consonance  with  the  lymph  and  consecjuently  to  render 
the  whole  cornea  dull.  Again,  this  difference  thus  intro- 
duced between  aqueous  and  corneal  tissue  fluid  would 
induce  diffusion   from  the  cornea  to  tlie  acpieous  and  lead 
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to  turbidity  of  the  aqueous.  Tlie  aqueous  being  constantly 
renewed,  there  would  be  no  chance  either  of  osmotic 
equilibrium  or  diffusion  from  the  aqueous  to  the  cornea, 
and  thus  a  kind  of  vicious  circle  would  be  set  up  leading 
to  a  permanentl}^  dull  cornea  and  more  or  less  turbid 
aqueous.  This  state  of  things  comes  into  evidence  only 
under  pathological  conditions  when,  owing  to  toxic  action, 
the  corneal  tissue  becomes  more  or  less  softened  and  the 
walls  of  the  limbal  vessels  lose  their  tone. 

It  is  highly  doubtful  that  in  health  the  filtration 
pressure  in  the  limbal  vessels  is  high  enough  to  force 
any  plasma  through  dense,  tough  tissue  like  that  at  the 
sclero-corneal  junction.  Moreover,  the  circumcorneal 
capillaries  do  not  terminate  at  the  limbus,  but  make  for 
the  ciliary  region,  and  the  blood-flow  in  them  and  the 
transudation  of  plasma  through  their  walls  is  determined 
by  the  secretory  activity  of  the  ciliary  cells. 

Owing  probably  to  its  small  amount  the  carbonic  acid 
gas  in  the  aqueous  has  been  determined  only  qualitatively. 
Arterial  blood  holds  40  vols,  and  venous  blood  46  vols, 
per  cent,  of  CO^  in  its  plasma.  Is  it  probable  that  the 
cornea  with  its  minimal  metabolism  holds  more  vols,  per 
cent,  of  COg  in  its  tissue  fluid  than  the  plasma,  especially 
in  venous  blood  ?  As  regards  facility  of  diffusion,  the 
distance  that  a  diffusing  substance  has  to  traverse  at  any 
given  point  is  only  about  a  millimetre  between  aqueous 
and  cornea,  whereas  it  is  anything  up  to  5  or  6  mm.,  if 
not  more,  between  limbal  vessels  and  cornea.  Do  not 
these  considerations  support  the  view  that  the  cornea  is 
dependent  on  the  aqueous  not  only  for  the  supply  of 
nutrient  substances,  but  also  for  the  removal  of  waste 
products  ? 

It  has  been  found  that  severe  circulatory  disturbances 
of  the  choroid,  and  especially  of  the  cilinry  body — bo  it 
in  tlie  form  of  deprivation  of  the  arterial  l)lo()d-su])])ly 
or  blockage;  oi  venous  cii'culatioii — lead  to  serious  trophic; 
disturbances  of  the  cornea.  Investigations  on  the  excised 
eye  have  shown  that  these   trophic  disturbances  are  duO;, 
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not  SO  iniu'li  to  the  depi-ivation  of  arterial  blood  or  stasis 
of  venous  blood,  as  to  the  diminution  of  oxygen  in  the 
aqueous  thereby  brought  about.  The  pericorneal  loops 
are  derived  from  the  arteries  of  the  recti  muscles,  and 
the  circulation  in  them,  as  stated  by  Leber,  is  unaffected 
either  by  division  of  the  posterior  ciliary  arteries  or 
ligature  of  the  venne  vorticosa?.  If  the  healthy  cornea 
were  nourished  directly  by  the  limbal  capillaries  by 
diffusion,  the  diminution  of  oxygen  in  the  aqueous  caused 
either  by  ligature  of  the  venae  vorticosie  or  division  of 
the  posterior  ciliary  arteries  would  be  compensated  by 
diffusion  of  the  gas  from  limbal  loops  to  cornea  and  from 
cornea  to  aqueous,  thus  preventing  the  death  of  the  endo- 
thelium and  maintaining  the  health  of  the  cornea.  But 
the  endothelium  is  damaged  and  the  cornea  suffers. 

Except  perhaps  the  peripheral  millimetre  every  point 
of  the  cornea  is  nearer  to  the  aqueous  than  the  limbal 
vessels ;  every  point  is  in  direct  contact  with  the  aqueous 
on  the  posterior  corneal  surface,  and  at  every  point  the 
diffusion  has  to  take  place  only  through  a  thickness  of 
about  1  mm.  The  occurrence  of  diffusion  between  the 
two  media  is  beyond  question.  Is  it  probable  that  the 
centre  or  any  part  up  to  about  a  millimetre  from  the  peri- 
phery of  a  structure  like  the  cornea  with  a  minimal 
metabolism  cannot  get  its  nutrient  substances  from  and 
discharge  its  waste  products  into  the  constantly  renewing 
jujueous,  but  has  to  wait  for  them  to  be  supplied  or  removed 
by  the  distant  limbal  vessels  ? 

Further,  even  when  the  marginal  vessels  are  completely 
divided  by  a  deep  circumcorneal  incision  the  cornea 
remains  unaffected  ;  not  only  does  the  normal  cornea 
remain  unaffected,  but  the  pathological  cornea  suffering 
from  refractory  ulcer  derives  distinct  benefit  by  peritom3\ 
All  these  considerations  have  led  me  to  the  view  that 
the  normal  healthy  cornea  derives  its  nutrition  directly 
and  wholly  from  the  aqueous  by  diffusion — a  view  just 
the  opposite  of  Leber's,  which  constitutes  the  current 
teaching — and  that  the  pericorneal  vessels  come  into  phiy 
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only  under  pathological  conditions.  The  secretion  of  the 
lacrymal  and  conjunctival  glands  probably  helps  to  nourish 
the  anterior  epithelium. 

Now    that   the   aqueous    is   a   peculiar   product   of   the 
uveal   tract   we   are   naturally   led   to   a   consideration    of 
the   ciliary   processes   which  are  mainly   concerned   in  its 
production.      As  far  back  as  1891,  on  anatomical,  physio- 
logical and  pathological  evidence,  E.  T.  Collins  put  forward 
the  view  that  the  ciliary  processes  were  glands.      In  the 
same  year  M.   Nicati  was  led  to  the   same  conclusion  by 
his   research.      Two  j'^ears  later   Greef  took  exception  to 
the  glandular  view  and  was  refuted  by  Collins.      Recently 
Collins   does   not   appear   to    maintain   this  standpoint   so 
vigorously;  this  impression  of  mine  may  not  be  correct. 
In    speaking   of    cerebro-spinal    fluid,    Halliburton    says : 
"  .      .      .      The  fluid  is  primarily  formed  by  the  secreting 
cells  which  are  so  prominently  found  covering  the  choroid 
plexuses  in  the  cerebral  ventricles,  so  that  this  structure 
may  be  appropriately  designated,  as  Mott  first  suggested, 
the  choroid  gland.      .      .      ."      Is  there  not  quite  as  much 
reason,  if  not  more,  to  look  upon  the  ciliary  processes  as 
glands  as  the   choroid  plexuses  ?      If   they  have   not   got 
a  storehouse  like  the  gall-bladder  or  a  duct  like  the  bile- 
duct,    it    is    because    they    have    not   got    to    store   their 
secretions   and    eject   them   into    the    system    at   required 
intervals  as  in  the  case  of  the  liver. 

Concerning  the  cerebro-spinal  pressure,  Halliburton 
says  :  "  .  .  .  The  cerebro-spinal  pressure,  it  is  true, 
may  be  affected  by  changes  in  the  arterial  and  venous 
pressures,  but  is  not  dependent  on  them ;  and  it  may, 
and  often  does,  vary  quite  independently  of  these.  The 
true  cerebro-spinal  pressure  is  the  result  of  the  secretory 
pressure  of  tlie  choroid  epithelium  cells.  .  .  ."  Is 
7iot  til  is  oljservation  applicable  in  every  respect  to  tlu? 
intraocular  pressure  ?  Hitherto  all  our  measures  against 
glaucoma  have  been  in  tlie  direction  (»!'  establishing  a 
freer  outlet  fo  tlie  aqueous  eitlier  by  nalm*al  or  artificial 
r-liannc'ls  ;    we    have    been    tr(»ating    tlie    symptom    rnllier 
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than  tlie  discaso,  and  Hiat  is  wliy  tlie  result  is  not  all 
that  could  l)e  desired.  May  not  glaucoma  l)e  due  to  a 
hal)itual  hypernornial  secretory  pressure  of  the  ciliary 
epitlielium  ?  Is  there  not  some  experimental  su})port  to 
the  view  that  the  secretory  pressure  of  the  ciliary  cells 
plays  the  main  part  in  intraocular  pressure  in  the  fact 
that  stimulation  of  the  sensitive  fibres  of  the  trigeminus 
leads_,  reflexly  through  excitation  of  the  vasomotor  centre, 
to  contraction  of  the  blood-vessels,  and  at  the  same  time 
to  increase  of  intraocular  pressure  ?  May  not  the  vascular 
congestion  in  acute  glaucoma  be  the  result  of  intensified 
hypernormal  secretory  pressure  of  the  ciliary  epithelium, 
and  thus  a  secondary  symptom,  playing,  when  establislied, 
its  role  in  the  vicious  circle  ?  Is  it  not  like  the  leg:  or 
arm  calling  for  more  blood-supply  during  muscular  activity 
and  getting  it  ?  In  the  case  of  the  submaxillary  gland 
in  the  animal,  it  has  been  observed  that  even  when  the 
blood-supply  is  cut  off  stimulation  of  the  chorda  tympani 
nerve  leads  to  an  increased  temporary  secretion,  and  if 
atropine  is  injected  into  the  animal,  in  spite  of  full 
dilatation  of  the  arteries  under  stimulation  of  the  nerve, 
no  increased  secretion  occurs.  May  not  the  rationale  of 
the  treatment  of  glaucoma  lie  in  learning  to  control  the 
secretory  pressure  of  the  ciliary  epithelium  rather  than 
keeping  patent  or  creating  outlets  to  the  aqueous,  seeing 
that  the  blockage  of  the  natural  outlet  to  the  aqueous  is 
most  likely  secondary  to  the  glaucoma  and  not  its  cause  ? 
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2.    An  nnusual  case  of  opacity  of  the  cornea. 
By  D.  V.  GiRi. 

On  December  4th,  1918,  Miss  M.  R — ,  jet.  34  years, 
sought  my  advice  at  the  Eastbourne  Bye  Infirmary 
because  of  difficulty  in  near  vision. 

The  condition  of  the  eyes  then  was  :  R.V.  fingers  at 
3  metres  ;  L.V.  -^-3-  ?.      Hm.  1  D.      Pupils  active. 

Nodules  were  seen  on  the  right  cornea.  R.E.  :  Skia- 
scopy impracticable.  L.E.  :  Shadows  confusing.  By 
trial  :  L.V.  c  +  3  sph.  +  1  cyl.  axis  horiz.  f  ?.  L.E.  : 
Media  clear.      B.E.  :  Fundi  normal. 

R.E.  :  The  cornea  presented  two  greyish- white  nodules, 
the  larger  about  1  mm.  in  diameter  at  4  o'clock,  about 
J  mm.  away  from  the  limbus,  and  the  smaller  about 
0*5  mm.  in  diameter  in  the  same  radius,  about  4  mm. 
distant  from  the  larger  and  about  2  mm.  to  the  nasal  side 
of  the  centre  of  cornea.  Both  nodules  were  uniformly 
dense,  standing  out  like  pinheads  of  different  sizes  and 
situated  in  the  superficial  layers  of  the  cornea.  The 
inner  smaller  nodule  had  extending  from  it  towards  the 
centre,  and  ;i  little  beyond  it  a  faint  fan-shaped  nebula, 
which  tailed  oiT  on  tlio  nasal  side  of  the  nodule  to  the 
extent  of  about  1  mm.  'I'lu^  n])p(M'  inner  cjuadrant  of  the 
cornea   had   a   peripheral   haze  ab(jut    I    mm.    broad    with 
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fine  supovficial  vessels — per]Ki})s  the  roTnaiiis  of  an  old 
pannus. 

During  the  five  months  the  case  has  ])eeii  under  my 
observation  the  condition  has  undergone  no  change. 

The  patient  has  been  under  sanatorium  treatment  for 
tuberculosis  for  four  years.  As  a  girl  of  five  she  had 
measles  which  affected  the  ll.E.  since  when  its  vision 
has  been  pooi-.  At  the  age  of  ten  she  attended  the  J^oyal 
London   Ophthalmic  Hospital   for  ''  an  ulcer  on  the  U.K." 

The  rare  disease  designated  "  nodular  opacity  of  the 
cornea "  (Knotchenfcirmige  Hornhauttriibung)  was  first 
described  by  Grroenouw  after  observing  two  cases. 
Between  1889  and  1902  Fuchs  had  eight  cases  of  this 
disease  at  his  clinic  in  Vienna.  He  summarises  the 
characteristics  of  this  condition  as  follows  :  "  Nodular 
opacity  of  the  cornea  affects  chiefly  men  and  begins  with 
mild  inflammatory  signs.  It  invariably  affects  both  eyes, 
and  distinguishes  itself  by — (1)  Gross  unevenness  of  the 
corneal  surface.  (2)  By  grey  spots  in  the  pupillary  area 
of  the  cornea,  which  lie  quite  superficially  and  even  project 
over  the  surface  of  the  cornea.  The  spots  are  either 
round  or  irregular  ;  in  most  cases  there  are  large  irregular 
ones  and  round  about  these  smaller,  circular  ones,  which 
sometimes  show  a  circular  arrangement.  (3)  By  a  diffuse 
cloudiness  of  the  whole  cornea,  which  under  loupe-magnifi- 
cation appears  punctated,  ^riie  spots  change  in  the  course 
of  years  and  have  the  tendency  to  increase."  In  conelu- 
sion  of  the  differential  diagnosis  he  says  :  *'  In  regard  to 
the  prominence  of  the  spots  over  the  surface  the  nodular 
opacity  sometimes  resembles  certain  cases  of  old  keratitis 
eczematosa,  where  in  one  or  other  of  the  spots  left  behind 
a  thickening  of  the  epithelium  and  even  a  keloid  prolifera- 
tion of  the  underlying  scar  has  occurred,  so  that  small, 
bluish-white  elevations  on  the  corneal  surface  arise."  In 
the  present  case,  the  patient's  history,  the  corneal  nebula 
and  what  looks  like  the  remains  of  old  pannus  in  the 
upper  inner  quadrant  are  highly  suggestive  of  eczematous 
keratitis   in  her  childhood.      She  has  been  a  tuberculous 
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subject.  In  tins  instance  only  the  R.E.  is  affected,  the 
nodule  nearer  the  centre  being  actually  in  the  nebula ; 
there  is  no  diffuse,  punctate  cloudiness  of  the  whole 
cornea  as  in  Fuchs'  cases.  Though  the  term  "  nodular 
opacity  of  the  cornea  '^  describes  the  case  accurately,  in 
view  of  the  reasons  given  it  is  not  in  the  same  category 
as  the  disease  described  by  Groenouw  and  Fuchs.  It  is 
most  likely  an  instance  of  keloid  proliferation  of  scar- 
tissue  in  the  cornea,  which  in  my  experience  is  also  a  very 
rare  condition. 
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Mr.  Treacher  Collins  said  he  agreed  with  Mr.  Giri 
that  this  was  a  different  class  of  case  from  those  usually 
described  as  "  nodular  opacity  of  the  cornea.^'  In  that 
affection  the  condition  was  invariably  bilateral  and 
presented  a  different  appearance  to  this  case.  He  sug- 
gested that  it  might  be  possible  to  shave  off  a  little  piece 
of  the  raised  opacity,  and  have  it  examined  microscopically. 

Postscript. — Mr.  Giri  reports  that  after  removal  of 
the  two  corneal  nodules  for  microscopical  examination 
the  vision  of  the  right  eye  improved  from  fingers  at 
3  metres  to  ^q. 
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1.    Angioma  of  the  choroid. 

By  Leslie   Paton  and   K.   Treachkr  Collins. 

(With  IMates  IV  and  V.) 

Clinical  Notes   by   Leslie   IVroN. 

I  first  saw  the  patient,  R.  S — ,  at  St.  Mary's  Hospital 
in  the  spring  of  1917.  He  was  then  get.  14  years.  There 
was  a  history  of  defective  sight  in  tlie  left  eye  from  early 
childhood.  On  his  left  cheek  and  round  the  outer  margin 
of  the  left  orbit  there  was  a  large  na3vus  of  a  pink  colour. 
Ophthalmoscopic  examination  showed  a  large,  somewliat 
translucent  detachment  of  the  retina  involving  the  outer 
and  lower  segment  of  the  eye.  The  vitreous  was  clear 
and  there  was  no  obvious  tear  to  be  seen  in  the  retina. 
There  was  a  suggestion  of  greyness  behind  the  detach- 
ment, but  on  transillumination  no  shadow  could  be  seen. 
The  tension  of  the  eye  at  that  time  was  normal  or  only 
slightly  lowered.  The  right  eye  was  healthy.  The 
existence  of  the  large  na^vus  on  his  face  and  the  history  of 
defective  sight  from  early  life  led  me  to  the  conclusion 
that  the  case  was  jirobably  one  of  na3vus  of  the  choroid, 
and  I  sent  him  down  to  the  Final  Fellowship  Examination 
in  May,  1917,  as  a  case  of  na^vus  of  the  choroid. 

It  seemed  that  it  was  justifiable  in  .such  a  case  to 
tr}'  to  get  reposition  of  the  retina,  and  possibly  at  the 
same  time  reduce  the  na^vus  by  })uncturing  the  sclera 
with  the  galvano-cautery.  The  subse(juent  pathological 
examination  has  revealed  the   hopelessness  of  the  second 
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pious  aspiration.  But  the  operation  resulted  in  a  great 
reduction  of  the  detachment,  without,  however,  any  im- 
provement in  vision  in  the  eye.  After  he  left  the  hospital 
in  July,  1917,  his  eye  remained  quiet  and  I  saw  nothing 
of  him  till  July,  1918,  when  he  appeared  with  an  attack 
of  acute  glaucoma  in  the  left  eye.  The  tension  was  +  2, 
the  pupil  semi-dilated  and  the  surface  of  the  iris  was 
covered  with  a  meshwork  of  fine  vessels.  As  the  case  was 
one  of  considerable  interest  I  asked  Mr.  Collins  to  see  it 
for  me  before  deciding  to  remove  the  eye.  He  agreed  on 
the  desirability  of  excision  and  I  operated  at  the  end  of 
July,  1918. 

This  short  clinical  account  is  only  introductory  to  the 
much  more  important  pathological  description  of  the  eye 
prepared  by  Mr.  Collins,  which  follows. 

Report  by  E.  Treacher  Collins    (see   Pis.  IV  and  V). 

Eyeball  received  from  Mr.  Leslie  Paton,  hardened  in 
Zenker's  solution.  After  being  frozen  it  was  opened  by 
an  antero-posterior  vertical  section. 

Macroscopical  examination. — At  the  posterior  part  of 
the  globe,  immediately  above  the  optic  disc,  a  lens-shaped 
thickening  of  the  choroid  is  seen,  which  has  been  divided 
in  half  by  the  section.  It  is  of  spongy  consistency  and  of 
a  light  brown  colour.  It  measures  9  mm.  in  diameter 
and  4  mm.  in  width  in  the  centre,  the  thickest  part,  from 
which  it  gradually  tapers  off  into  the  surrounding  liealthy 
choroid. 

'I'lic  retina  is  everywhere  detached,  more  widely  above 
than  below.  A  firm,  homogeneous  coagnlum  fills  the 
space  between  the  retina  and  choroid.  The  lens  aj)pears 
to  be  smaller  than  normal.  'I'lie  circumlental  space  and 
the  anterior  chamber  arc;  filled  with  a  granular  coagulum. 
Tlio  angle  of  tlK!  anterior  cluiinbci-  is  closed  by  apposition 
of  the  root  of  tlie  iris  to  tlie  })eripli(M*y  of  the  cornea. 

MicroHCopical  examindtion. — The  lens-shaped  mass  in 
the  clioroid,  which  extends  from    the   upper  nuirgin  of  the 
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Illustrates   Mr.   Leslie   Paton's  and  Mr.   E.  Treacher  Collins's 
paper  on  Angioma  of  the  Choroid  (p.  157). 

Fig.  1  shows  a  small  portion  of  the  angiomatous  growth  more  highly 
magnified  than  in  PI.  V,  fig.  3. 

Fig.  2  shows  the  macroscopical  appearances  of  the  lateral  half  of 
the  eyeball,  with  a  lens-shaped  new  growth  (g)  of  the  choroid  at  the 
posterior  part  above  the  optic  disc.  The  retina  is  detached  and  a 
homogeneous  coagulum  fills  the  subretinal  space.  The  angle  of  the 
anterior  chamber  is  closed  by  apposition  of  iris  and  cornea. 
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PLATE   V. 

Illustrates   Mr.  Leslie  Paton's  and  Mr.  E.   Treacher  Collins's 
paper  on  Angioma  of  the  Choroid  (p.  157). 

Fig.  3  shows  the  microscopical  appearances  of  the  posterior  part  of 
the  eyeball.  The  lens-shaped  growth  (a)  is  seen  to  be  made  up  of  a 
number  of  variously  shaped  spaces  filled  with  blood.  On  the  inner 
side  of  the  growth  several  lamellae  of  bone  (b)  are  seen  between  or 
around  the  vascular  spaces.  On  the  inner  surface  of  the  growth  a  large 
cyst  (c)  containing  a  granular  coagulum  is  shown  in  the  retina. 
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optic  nerve  to  a  little  behind  the  equator  of  tlie  glo])e,  is 
composed  of  a  network  with  niunerous  variously-shaped 
spaces  which  are  filled  with  blood.  The  partitions 
between  the  spaces  consist  of  delicate  strands  of  fibrous 
tissue  lined  by  flattened  cells.  Nowhere  throughout  the 
growth  is  there  any  cellular  embryonic  tissue,  like  that  of 
a  sarcoma.  The  width  of  the  fibrous  tissue  partitions  is 
more  marked  in  the  inner  part  of  the  growth  than  the 
outer.  In  some  of  the  partitions  on  the  retinal  surface 
lamellae  of  well-formed  bone  are  seen,  either  entirely  or 
partly  surrounding  the  vascular  channels.  On  its  outer 
surface  the  vascular  growth  extends  right  up  to  the 
sclerotic,  there  being  no  tissue  corresponding  to  the  lamina 
supra-choroidea  interposed  between  them.  On  the  inner 
surface  of  the  growth  neither  the  elastic  lamina  of  Bruch 
nor  the  pigment  epithelial  layer  can  be  recognised.  The 
retina  overlying  the  growth  contains  a  large  cyst,  the 
outer  wall  of  which  is  very  thin  and  adheres  to  the 
growth  ;  the  inner,  much  thicker,  contains  numerous 
smaller  cystic  spaces.  The  cavity  of  the  large  cyst  is 
filled  with  a  granular  coagulum. 

Below  the  optic  disc  and  at  the  equator  of  the  globe 
above  the  growth  the  choroid  presents  its  normal  histo- 
logical characteristics. 

The  root  of  the  iris  where  it  is  in  contact  with  the 
cornea  appears  compressed  and  thinned ;  the  circulation 
of  blood  through  its  arteries  has,  however,  not  been 
arrested  ;  they  can  be  seen  in  the  sections  with  their 
lumina  still  patent.  The  circulation  in  the  veins  has, 
however,  probably  been  impeded,  as  the  tissue  of  the  iris 
elsewhere  is  in  a  state  of  venous  engorgement.  On  the 
surface  of  the  iris  there  are  in  places  large  abnormal 
blood-channels  with  very  thin  walls,  composed  mainly  of 
endothelial  cells.  Many  of  these  channels  have  collapsed, 
others  are  ])artly  distended  with  blood-corpusclos.  The 
canal  of  Schlemm  contains  blood-corpusclos. 

I  have  been  able  to  find  the  records  of  fourteen  cases 
of  angiomata  of   the  choroid  which   have  been  examined 
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microscopically,  but  of  only  two  in  Britisli  ophthalmic 
literature.  Probably  if  more  systematic  pathological 
examinations  had  been  made  of  eyes  removed  on  account 
of  glaucomatous  symptoms  following  on  detachment  of 
the  retina,  in  this  country,  the  number  would  have  been 
larger. 

In  all  the  specimens,  with  one  exception,  the  growth, 
as  in  that  here  recorded,  was  composed  of  a  network  of 
vascular  spaces,  such  as  is  met  with  in  a  cavernous 
angioma.  The  one  exception  was  the  case  recorded  by 
Deyl,  in  which  the  growth  consisted  of  a  plexus  of  thin- 
walled  dilated  vessels,  amid  which  the  thicker-walled 
ciliary  vessels  were  seen,  and  which,  therefore,  had  the 
characteristics  of  a  telangiectasis — a  condition  similar 
to  that  met  with  in  the  choroid  of  teleostean  fishes'  eyes, 
the  so-called  choroidal  gland. 

The  first  recorded  case  of  cavernous  angioma  of  the 
choroid  was  described  by  Panas  and  Remy  in  1879  ;  then 
came  the  two  shown  at  this  Society — the  first  by  Milles  in 
1884,  and  the  other  by  Lawford  in  1885. 

Of  the  fifteen  cases  eight  were,  at  the  time  the  eye  was 
removed,  under  the  age  of  twenty,  and  six  were  over ;  in 
one  case  the  age  is  not  recorded.  The  tv/o  youngest  were 
the  telangiectatic  growth  recorded  by  Deyl,  aet.  5  years, 
and  Lawford's  case,  a3t.  8  years.  The  two  oldest  were 
lianas'  case,  aet.  69  years,  in  which  the  onset  of  the 
trouble  was  attributed  to  a  blow  from  a  cane  on  the  frontal 
re^non  of  the  affected  side,  received  four  years  previously 
to  the  removal  of  the  eye  ;  and  Wagenman's  case,  iet.  50 
vears,  in  which,  however,  the  sight  had  been  lost  in 
infancy. 

It  seems  certain  that  these  angiomatous  growths  do 
tend  to  increase  in  size;  whetlier  or  not  they  are  ever 
congenital  in  origin  is  still  uncertain. 

The  history  in  nearly  all  th(?  cases  h;is  been  that  of 
com})let('  loss  of  sight  due  to  (h^tnchniont  of  tin;  retina, 
and  then  the  onset  of  glnuconni  and  j)ain,  which  lias 
necessitated   tlio    removal    of   the  eye.      An    angiomatous 
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grovvtli  ol"  tlio  clioioid  never  seems  to  liave  been  (li;i<^'nose(i 
as  such  from  an  oplitlialmosco{)ic  examimition,  and  tlu; 
diagnosis  to  liave  been  subsequently  confirmed  by  patho- 
logical examination. 

In  the  case  here  recorded  it  was  diagnosed  as  probable 
that  the  eye  contained  an  angiomatous  growth  of  the 
choroid  before  it  was  removed,  from  the  j)resence  of  the 
nievus  on  the  side  of  the  face  and  the  detachment  of  the 
retina  with  increase  of  tension. 

A  large  na)vus  affecting  the  side  of  the  face,  and 
involving  to  some  extent  the  eyelids  on  the  side  of 
the  affected  eye,  was  met  with  in  Milles',  Lawford's, 
Wagenman's  and  Steffens'  cases. 

Meller^s  case,  for  five  years  previous  to  loss  of  sight 
from  detachment  of  the  retina  had  suffered  from  intense 
photopsia,  which  Meller  attributed  to  the  twitching  of 
the  retina  caused  by  varying  degrees  of  engorgement 
of  the  growth. 

Sections  of  the  eyes  in  Milles'  and  Lawford's  cases  are 
preserved  in  the  Moorfields'  Hospital  Museum,  and  I  have 
had  the  opportunity  of  examining  them,  and  comparing 
them  with  those  of  the  one  here  I'ecorded.  In  all  three 
specimens  the  vascular  growth  of  the  choroid  is  situated 
at  the  posterior  pole  of  the  globe  in  close  proximity  to 
the  entrance  of   the  optic  nerve. 

In  my  specimen  the  growth  is  considerably  thicker 
than  in  the  other  two,  whilst  in  IMilles'  specimen  it 
occupies  a  wider  area.  On  the  inner  surface  of  the  growth 
in  Milles'  specimen  there  is  a  connective-tissue  layei*, 
which,  as  ]3railey  very  shrewdly  pointed  out  in  commenting 
on  the  specimen,  contains  a  small,  hard  plate  exactly 
resembling  an  early  stage  in  the  formation  of  bone.  In 
Lawford^s  specimen  the  fibrous  tissue  formation  on  the 
inner  surface  of  the  growth  is  very  snniU  in  extent,  and  is 
confined  to  the  vicinity  of  the  optic  nerve.  In  my  specimen 
the  fibrous  formation  has,  as  already  mentioned,  been 
very  extensive,  and  has  had  plates  of  bone  developed  in 
it,    some    of    which    partly,    or    completely,   encircle    the 
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vascular  spaces  of  the  inner  part  of  the  growtli  itself. 
Tailor  mentions  the  presence  of  fibrous-tissue  formation  on 
the  inner  surface  of  the  growth  in  his  case,  and  Nordenson, 
Wagenman,  Steifens  and  Fehr  the  presence  of  fibrous 
osseous  plaques  in  theirs. 

In  the  three  specimens  which  I  have  examined,  the 
fibrous  tissue  on  the  inner  surface  of  the  growths  does  not 
seem  to  have  been  developed  from  inflammatory  exudate, 
there  are  no  inflammatory  cells  to  be  seen  in  it  or  in  its 
vicinity.  Most  likely  it  has  resulted  from  chronic  lymph 
stasis.  In  the  case  here  recorded  the  newly-formed  fibrous 
tissue  has  evidently  been  the  basis  in  which  the  bone  has 
developed.  It  is  worthy  of  note  that  in  this  case  the 
bone  has  developed  in  association  with  an  abnormally 
rich  vascular  supply,  and  not,  as  has  sometimes  been 
found  in  shrunken  eyeballs,  with,  a  restricted  supply  due  to 
atrophy  of  the  chorio-capillaris. 
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PLATE    VI. 

Illustrates   Mr.   E.  E.  Hendersou's  paper  on  A  Rare  Form  of 
Bilateral  Choroido-retinitis  in  a  Young  Child   (p.  163). 

Fig.  1. — Eight  eye  in  October,  1917. 
Fig.  2. -Left  eye  in  March,  1918. 
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2.    A  rare  form  of  bilateral  choroido-retinitis  in  a  yoinuj 

child. 

By  E.  E.  Henderson. 

(With  Plate  VI.) 

Betty  R — ,  a  well-developed,  intelligent  child,  tet.  6 
years,  was  brought  to  sec  me  in  May,  J  915,  for  occasional 
convergent  strabismus  of  left  eye.     Refraction  under  atro- 
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rection  was :  R.  letters  of  -j^^  ^^^^  ^^-  letters  of  -^.  In 
October,  1915,  after  wearing  her  correction  and  after 
careful  training  of  the  defective  eye,  the  strabismus 
had  disappeared.  Vision  :  R.  letters  of  |,  L.  letters  of 
-j^2-  Ii^  November,  1916,  vision  was  about  the  same,  and 
there  was  some  measure  of  stereoscopic  binocular  vision. 

She  was  next  seen  in  October,  1917.  The  vision  of  R. 
was  then  only  -j^g-,  L.  letters  of  §.  The  right  fundus 
showed  the  appearance  in  the  coloured  drawing  by  Mr. 
Head.  There  was  a  brilliant  white  exudation  to  the 
macular  side  of  the  disc,  in  the  centre  of  which  was  a 
circular  partly  pigmented  patch.  She  was  seen  in  con- 
sultation with  Mr.  Holmes  Spicer,  who  agreed  with  me 
in  thinking  that  the  patch  was  of  some  standing  and 
quite  quiet.  She  was  seen  again  in  January,  1918,  on 
which  date  there  was  no  change.  In  March,  1918,  the 
left  eye  suddenly  failed.  A  similar  symmetrical  patch 
was  found  in  the  fundus,  but  accompanied  by  wide-spread 
exudation  and  surrounded  by  some  ha)morrhage.  The 
accompanying  drawing,  also  by  Mr.  Head,  shows  the 
appearance  very  well.  She  was  seen  by  Sir  Thomas 
Horder  and  Dr.  Still,  neither  of  whom  could  find  any 
source  of  infection.  Wassermann  and  tuberculin  tests 
were  both  absolutely  negative.  The  scattered  exudation 
gradually  disappeared,  and  the  fundus  at  the  present  date 
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closely  resembles  that  of  the  other  eye  as  seen  in  the  first 
drawing.  Vision  :  R.  -pg,  J.  1 ;  L.  ^q,  J.  8.  The  patient 
was  the  eldest  of  three  children,  all  of  whom  I  have  seen, 
who  are  very  robust,  and  possess  good  eyes.  The  father 
has  an  amblyopic  left  eye  with  3  D.  of  hypermetropic 
astigmatism  ;  the  mother  is  slightly  hypermetropic.  There 
is  no  family  history  of  tubercle  or  any  other  hereditary 
complaint.  I  can  only  surmise  that  the  condition  must  be 
due  to  some  unexplained  choroidal  vascular  lesion. 
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IX.  DISEASES   OF   THE   RETINA. 

1.    AhiotropJiy    of   the    retinal    neuro-efithelium    or    "  re- 

tinit is  jriyrnentosa.^' 

By  E.  Treacher  Collins. 

Foii  the  useful  term  "  abiotrophy  ''  we  are  indebted  to 
Sir  William  Gowers,  who  introduced  it  in  1902^  to  signify 
degeneration  of  tissues  due  to  defective  vitality.  Under 
it  can  be  grouped  a  number  of  degenerative  affections, 
which,  though  presenting  very  diverse  clinical  manifesta- 
tions, yet  possess  essential  features  which  serve  to  link 
them  together  and  at  the  same  time  separate  them  off 
from  other  diseases. 

Sir  William  Gowers,  in  introducing  the  term,  illustrated 
the  condition,  to. use  his  own  words,  as  follows  :t  "  By  the 
wasting  of  the  hair-follicles  of  the  skin  which  causes 
premature  baldness,  by  the  forms  of  muscular  dystrophy 
which  often  occur  in  families,  and  have  thus  their  essential 
vital  nature  strongly  emphasised,  and  also  by  the  many 
forms  of  degeneration  in  the  nervous  system  that  are  of 
the  same  nature,  which  vary  according  to  the  special 
structure  that  fails,  the  time  of  life  at  which  the  vital 
failure  begins,  and  the  cause  which  sometimes  seems  to 
be  its  incidental  excitant." 

Everything  that  lives  has  some  inherent  limit  to  its 
vitality.  "  To  degenerate  and  die  is  as  normal  as  to  be 
developed  and  live."  In  an  organism  composed  of  tissues 
of  varying  degrees  of  complexity  it  is  only  to  be  expected 

*  Lancet,  April  12th,  11102. 

t  British  Medical  Journal,  July  12th,  1902. 
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that  the  duration  of  their  inherent  vitality  will  also  vary. 
It  is  the  premature  failure  of  the  inherent  vitality  of  a 
tissue,  giving  rise  to  impairment  or  destruction  of  certain 
functions,  before  the  death  of  the  organism  as  a  whole, 
which  we  call  disease  due  to  abiotrophy. 

These  diseases  present,  wheresoever  they  occur,  charac- 
teristic features  which  differentiate  them  as  a  class  from 
other  affections.  These  features  may  be  summarised  as 
follows  : 

(1)  The  tissue  which  is  affected  is  one  that  has  attained 
mature  development  and  which  then  retrogresses.  In  this 
way  an  abiotrophy  is  differentiated  from  a  congenital 
abnormality. 

Some  forms  of  abiotrophy  begin  much  earlier  in  life 
than  others.  Variations  in  the  age  of  onset  of  the  same 
form  of  abiotrophy  are  often  met  with,  and  also  in  the  age 
of  its  onset  in  different  members  of  the  same  family. 

(2)  The  condition  is  one  which  commonly  affects  several 
members  of  the  same  family,  either  members  of  the  same 
childship,  or  members  of  different  generations.  In  this 
way  the  vital  inherent  character  of  the  affection  is  mani- 
fested ;   sporadic  cases  may,  however,  be  met  with. 

(3)  'J'he  parts  affected  are  usually  bilateral,  and  the 
extent  of  disease  is  limited  by  definite  anatomical  land- 
marks (as  for  instance  in  the  nervous  system  by  a  certain 
set  of  neurons). 

In  these  respects  these  affections  differ  from  those  due 
to  inflammation. 

(4)  'Jlie  changes  produced  are  progressive  so  far  as 
the  anatomical  limits  of  the  tissue  involved  permit,  and 
recovery  does  not  take  place.  This  latter  feature,  and 
tljoir  inherent  charactei*,  differentiates  them  from  toxic 
conditicjiis,  wliich  tend  to  improve  when  the  toxic  agent  is 
r(!ni(jv(!(l,  Mild  :ii-(!  not  Jianded  down  fi'oni  oiu)  generation 
to  anotli(;r. 

(5)  The  tissues  affected  are  those  wliich  have  attained 
a  high  degree  of  specialisation.  A  not  infrequent  acconi- 
|)anying  feature  is  overgrowth  of   tlio  less  highly  organised 
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supporting  connective-tissue  c)f  the  part,  an  overgrowth 
which  is  secondary  to  the  abiotrophy,  and  not  the  primary 
condition  as  in  sclerosis. 

Diseases  characterised  by  the  above  features,  and  wliich 
may,  therefore,  be  classified  as  abiotrophies,  are  met  with 
in  different  structures  in  the  eye.  I  only  ])ropose  to  deal 
with  one  of  them  in  this  paper,  that  aftecting  the  neuro- 
epithelium  of  the  retina,  so-called  "  retinitis  pigmentosa,'* 
and  hope  to  discuss  the  others  on  a  future  occasion. 

Nettleship,  who  in  the  Royal  London  Ophthalmic 
Hospital  Reports^  made  a  most  comprehensive  collection 
of  all  the  data  concerning  retinitis  pigmentosa,  described 
the  disease  as  "  the  result  of  a  tissue  liability  present, 
though  seldom  manifest,  at  birth,  and  known  to  be  so 
often  hereditary  that  we  may  be  sure  it  is  so  also  in 
many  cases  where  the  proof  is  wanting.^'  He,  like  Gonin, 
thought  it  probable  that  the  first  change  would  be  found 
in  the  coats  of  the  small  choroidal  arteries — a  view  with 
regard  to  its  pathology  which  still  meets  with  considerable 
favour. 

Wagenmann  showed  by  experiments  on  animals  —  in 
which  he  divided  one  of  the  posterior  ciliary  arteries — 
that  the  nutrition  of  the  outer  layers  of  the  retina 
depended  on  the  choroidal  circulation.  When  this  is 
cut  off  both  coats  atrophy  and  become  adherent,  pig- 
mentation of  the  retina  also  taking  place.  From  these 
experiments  it  seemed  reasonable  to  infer  that  a  disease 
of  the  retina — the  most  striking  features  of  wliich  are  its 
atrophy  with  the  formation  of  patches  of  pigment — was 
due  to  interference  in  the  nutrition  of  its  outer  layers 
from  changes  of  a  sclerosing  character  in  the  choroidal 
blood-vessels.  Further  support  was  given  to  this  view  of 
the  pathology  of  retinitis  pigmentosa  by  the  close  similarity 
of  its  ophthalmoscopic  appearances  to  some  syphilitic 
affections  of  the  fundus,  in  wliich  sclerosis  of  the  choroidal 
blood-vessels  is  demonstrable. 

The    pathological    examination   of   the    eyes    from    lour 
*  Vol.  xvii,  1907-8. 
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undoubted  cases  of  retinitis  pigmentosa  in  different  stages 
of  tlie  disease  by  independent  observers  has,  however, 
shown  that  it  may  occur  without  any  discoverable  sclerosis 
of  the  choroidal  vessels. 

W.  T.  Lister"^  in  1903  published  a  pathological  report 
on  the  eyes  of  a  man  who  had  been  totally  blind  for  some 
years  before  his  death  at  the  age  of  60.  When  38  he 
had  been  examined  by  Nettleship  and  recorded  as  having 
at  that  time  advanced  retinitis  pigmentosa.  Lister's 
description  of  the  choroid  is  as  follows  : 

"  The  choroid  is  atrophied  and  the  chorio-capillaris 
layer  has  disappeared.  But  it  is  a  striking  fact  that 
the  choroidal  vessels  seen  in  the  sections  have  not  got 
thickened  walls.  This  corresponds  with  the  appearance 
of  the  choroidal  vessels  seen  on  the  flat,  which  have  no 
irregular  vermicular  course  as  is  so  commonly  seen  in 
cases  of  sclerosis  of  the  choroidal  vessels." 

In  1 906  Stockt  described  the  microscopical  examination 
of  an  eye  with  typical  retinitis  pigmentosa  excised  during 
life  in  the  course  of  an  operation  for  an  adjacent  carcinoma 
and  fixed  immediately  in  Zenker's  fluid.  He  found  a 
practically  normal  choroid.  'J'he  primary  changes  appeared 
to  be  a  degeneration  of  the  bacillary  layer,  followed  by 
secondary  disturbance  of  the  pigment  epithelium  and 
degeneration  of  the  nervous  elements  of  the  retina  and 
optic  nerve. 

Lister's  case  was  a  more  advanced  one  than  Stock's, 
and  the  description  he  gives  of  the  bacillai-y  and  pigment 
epithelial  layers  is  as  follows  : 

^'  The  layei'  of  rods  and  cones  is  altogether  absent. 
Its  pkice  has  been  taken  by  laminated  fibrous  tissue, 
between  the  layers  of  which  are  seen  niiinerous  oval 
nuclei.  Tliis  tissue  lies  next  to  the  ])igment  epithelium 
on  the  outer  side  and  to  the  niiclojir  layer  on  the  inner 
side.  'J'he  pigment  e])itlH'liinn  is  a  well-ionrked  layer  in 
tlie  macular   region.       In    I  lie    seclions    tliioiigh   the  retina 

•    Riiij.  Luiui.  Ojiltlli.  Ildt^ji.  /I'c/'S.,  vol.    XV.  1)1.  iii,  \>.  2C)H. 
t   h'lin.  Mitn.f.  AuyenheiUc,  xlvi,  p.  T2C>. 
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outside  the  central  area  practically  all  traces  of  the  nnnnal 
structure  of  the  retina  are  lost.  Ifei'c;  and  there  a  short 
line  of  pigment-cells  at  the  site  of  the  pigment  epithelial 
layer  is  seen,  and  again  somewhat  linear  groups  of  nuclei 
resembling  those  in  the  nuclear  hiyers  are  found,  but  as 
a  whole  the  tissue  representing  the  retina  consists  of 
connective  tissue,  which  is  loose  and  reticular  towards 
its  inner  aspect  and  laminated  and  much  more  dense 
towards  its  outer  aspect.  In  this  connective  tissue  are 
embedded  the  blood-vessels.  These  have  thickened  and 
deeply  pigmented  walls,  and  in  most  the  lumen  is  blocked. 
Some  of  the  vessel-walls  have  retained  their  laminated 
structure,  but  others  have  undergone  hyaline  degeneration 
and  are  structureless.'^ 

Ginsberg"^  in  1908  described  the  histological  appear- 
ances of  the  eyes  of  a  man,  aet.  85  years,  who  died  of 
tuberculosis.  He  had  been  known  to  have  retinitis  pig- 
mentosa for  ten  years  and  had  been  night-blind  for  fifteen 
years.  The  whole  of  the  choroid  in  these  eyes  was  found 
to  be,  especially  as  regards  their  vascular  systems,  intact. 
In  places  some  inflammatory  deposits  were  seen  of  a  tuber- 
cular character.  The  outer  layers  of  the  retina  were 
mostly  affected,  the  neuro-epithelium  being  almost  entirely 
destroyed  and  the  inner  granular  layer  narrowed  and 
loosened,  with  a  good  deal  of  fibrous  tissue  development. 
Ginsberg  suggested  that  this  degeneration  of  the  lUMiro- 
epitheliutn  was  due  to  a  congenital  weakness  in  tlie 
standard  of  functional  activity  imparted  to  these  cells, 
so  that  they  have  not  grown  in  pi-oportion  to  the  demands 
made  upon  them  and  therefore  gradually  disintegrated 
— that  is  to  say,  he  regards  the  condition  as  an  "abio- 
trophy." 

Suganumat  in  1912  described  the  microscojncal  a])pi'ar- 
ances  of  the  eye  of  a  man,  a3t.  67  years,  which  }n-esented 
the  typical  characteristics  of  retinitis  pigmentosji,  and 
which  had  had  to  be  removed  on  account  of  a  hypo})yon 

I  *   Klin.  Mon.  f.  Auganhcilk.,  \\\i. 

t  Ibid.,  1,  p.  175. 
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ulcer.  The  choroid  showed  only  slight  atrophy,  which 
the  author  regarded  as  senile.  The  chorio-capillaris  was 
normal  in  nearly  the  whole  of  its  extent  ;  in  a  few  areas 
only  it  was  imperfect  or  absent.  There  was  no  sclerosis 
of  the  choroidal  vessels.  There  was  complete  loss  of  rods 
and  cones ;  some  remains  of  the  outer  nuclear  layer  were 
present  near  the  nerve  entrance  and  at  the  fovea  ;  the 
inner  nuclear  and  ganglion  cell  layers  were  partially 
degenerated ;  the  nerve-fibre  layer  and  optic  nerve  were 
atrophic ;  the  neuroglia  was  proliferated.  The  retinal 
vessels  were  sclerosed  and  in  places  obliterated.  At  the 
posterior  pole  and  anteriorly  the  pigment  epithelium  was 
fairly  regular ;  in  the  equator  it  was  absent  in  some  areas, 
proliferated  in  others. 

The  evidence  afforded  by  these  histological  investiga- 
tions seems  to  show  fairly  conclusively  that  the  disease 
which  we  describe  as  '^  retinitis  pigmentosa  "  may  arise 
and  exist  for  many  years  unaccompanied  by  any  thicken- 
ing of  the  walls  of  the  choroidal  blood-vessels.  Though 
such  thickening  has  been  met  with  in  cases  of  this  disease 
by  other  observers,  it  cannot  be  regarded  as  essential  or 
primary  ;  it  must  be  a  concomitant  factor  due  to  some 
other  cause.  Thus  in  a  case  described  by  Greeves,^  in 
which  he  found  the  walls  of  the  choroidal  arteries 
thickened,  "  due  partly  to  hypertrophy  of  the  intima 
and  partly  to  increased  fibrous  tissue  in  the  outer  coats/' 
the  changes  were  probably  due  to  increased  tension, 
secondary  to  inflammation,  which  had  been  present  in  the 
eye  for  some  time  previous  to  its  removal. 

If,  then — as  the  most  recent  histological  evidence  seems 
to  show-: — this  disease  is  to  be  regarded  as  a  primary 
affection  of  the  retina  starting  in  the  rods  and  cones,  to 
what  cause  is  it  to  be  attriljuted  ?  Stock  has  suggested 
as  one  possibhi  explanation  an  inherent  weakness  of  these 
cells.  (jiinsberg,  as  ali'cady  mentioned,  adopted  the  same 
view,  describing  the  condition  as  what  is  essentially 
abiotropliy. 

•  Roy.  Loud.  Ophlh.  IIosp.  Heps.,  xviii,  p.  'M)l. 
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A  consideration  of  tlic  natural  liistory  of  retinitis  pif^- 
mentosa  shows  that  it  presents  all  the  characteristic 
features  already  laid  down  as  those  of  abiotrophy.  it 
affects  the  retina  after  it  has  attained  mature  develop- 
ment ;  it  is  hereditary,  affecting  members  of  the  same 
childship  and  of  different  generations ;  it  affects  both 
eyes.  The  disease  is  limited  to  the  structure  involved  ; 
it  tends  to  progress  until  the  whole  retina  is  affected,  and 
no  recovery  takes  place ;  the  cells  affected  are  some  of 
the  most  highly  specialised  in  the  body.  In  association 
with  the  atrophy  of  the  nervous  elements  in  the  retina 
is  an  overgrowth  of  its  neuroglia.  This  overgrowth  is 
such  a  striking  feature  of  retinitis  pigmentosa  that  its 
true  significance  requires  to  be  clearly  recognised  ;  for 
this  purpose  I  cannot  do  better  than  quote  what  Sir 
William  Gowers  wrote  respecting  it  in  connection  with 
abiotrophy  of  the  central  nervous  system  : 

"  Before  we  consider  the  special  forms  of  the  slow 
failure  of  these  neurons,  the  forms  of  neuronic  abiotrophy, 
there  is  another  feature  of  the  process  of  decay  which  it 
is  important  to  discern.  Whenever  the  nerve  elements 
waste  there  is  always  an  overgrowth  of  the  interstitial 
neuroglia,  the  connecting  and  supporting  tissue  which  lies 
between  them.  This  overgrowth  may  be,  indeed,  on  first 
inspection,  the  most  conspicuous  element,  and  its  aspect 
has  led  the  process  to  be  termed  ^  sclerosis.^  I  say  '  its 
aspect,^  because  there  is  generally  no  increase  of  consis- 
tence in  the  ])art  so  changed.  This  is  generally  dimin- 
ished ;  the  interstitial  tissue,  which  looks  so  fibrous  and 
firm  under  the  microscope,  is  really  softer  than  the  nerve 
elements  that  have  perished. 

"  The  two  elements,  the  neural  and  neuroglial,  seem  to 
have  a  common  but  inverse  vitality  ;  it  is  in  consequence 
of  this  that  the  interstitial  tissue  overgrows  when  the 
nerve  elements  decay.  The  overgrowth  seems  to  coincide 
with  the  very  commencement  of  the  decay,  and  may  be  at 
first  the  most  conspicuous. 

"  It  is  especially  luxuriant  where  the  connective  tissue 
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is  naturally  most  abundant — about  the  vessels  and  at  the 
surface  of  the  spinal  cord  beneath  the  pia  mater/^ 

This  description  of  the  overgrowth  of  the  neuroglia  in 
abiotrophy  of  the  central  nervous  system  exactly  corre- 
sponds to  the  overgrowth  of  neuroglia  which  is  met  with  in 
the  retina  in  retinitis  pigmentosa.  It  is  an  overgrowth 
which  does  not  produce  an  increase  in  the  consistence  of 
the  retina,  vacant  spaces  being  left  where  the  nerve 
elements  have  disappeared.  Though  apparently  preceded 
by  the  degeneration  of  the  rods  and  cones,  it  early  makes 
its  appearance.  It  is  most  marked  where  the  connective 
tissue  is  normally  most  abundant,  i.  e.  around  the  retinal 
blood-vessels  and  in  the  cup  of  the  optic  nerve  ;  and  also 
where  the  membrane  is  best  nourished,  on  its  outer  surface 
in  the  vicinity  of  the  choroidal  circulation. 

The  disease  is  primarily  one  of  the  rod  and  cone  cells, 
the  pigment  epithelium  being  only  secondarily  involved. 
Night-blindness  is  its  first  manifestation,  commencing  some 
years  before  any  pigmentation  is  visible.  Nettleship  has 
pointed  out  that  the  term  "  retinitis  pigmentosa  sine 
pigmento ''  "  usually  signifies  nothing  more  than  the 
initial  stage  of  the  ordinary  disease."  The  loss  of  field 
and  the  area  of  the  retina  which  is  pigmented  in  many 
cases  do  not  correspond,  the  extent  of  the  former  being 
often  greater  than  can  be  accounted  for  by  loss  of  function 
in  the  pigmented  zone. 

Atrophy  of  the  percipient  elements  in  a  sensory  organ 
is  necessarily  followed  by  atrophy  of  the  nervous  elements 
in  connection  with  them,  and  a  decrease  in  the  vascular 
sup})ly  to  the  part.  So  in  the  retina  in  retinitis  pig- 
mentosa, following  on  the  Jitrophy  of  the  rods  and  cones, 
thei-o  is  atrophy  of  tli(;  ganglion  cells  ;ind  otlicM*  nervous 
elements  in  tlie  retina,  together  willi  ;i  dwindling  of  the 
smallci-  blood-vessels  of  both  the  retinnl  iiiul  clioi-oidal 
circulations. 

Pigmentation   ov  tfik   Hktina. 
'I'Ik;   |)ignientation  of   the  retina  in  retinitis  pigmentosa 
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is  due  to  the  migration  ol  IIk;  pi^iiient  epithelial  colls,  (H- 
of  the  pigment-grjinules  which  have  esca])e(l  IVoiii  tluMn, 
inwards  into  the  tissne  of  tlie  retina.  Jn  connection  with 
this  migration  two  questions  arise  tor  consideration  : 

(1)  What  is  the  barrier  which  under  normal  conditions 
prevents  any  such  migration  of  pigment  ? 

(2)  What  is  the  force  which  causes  the  pigment  to 
alter  its  position  ? 

(1)  With  regard  to  the  barrier,  the  removal  of  which 
in  pathological  conditions  opens  a  way  through  which  the 
pigment  can  migrate,  we  have  experimental  evidence.  It 
has  been  shown  by  Berlin,  Wagenmann  and  Kriickmann, 
that  pigmentation  can  be  produced  in  the  retina  by  section 
of  the  posterior  ciliary  arteries,  and  the  last-named 
observer  found  that  it  was  only  where  pathological  altera- 
tions in  the  membrana  limitans  externa  had  taken  place 
that  there  was  any  migration  of  pigment  ;  where  it 
remained  intact  there  the  invasion  of  the  retina  had  been 
prevented. 

I  have  sections  of  two  human  eyes  in  which  the  optic 
nerve  and  surrounding  blood-vessels  had  been  divided,  in 
the  one  case  twelve  days  and  the  other  two  years,  previous 
to  the  removal  of  the  eyeball.  I  also  have  published  in 
the  Transaction's  of  this  Society  a  drawing  of  the  oj^hthal- 
moscopic  appearances  of  an  eye  from  behind  which  an 
intradural  tumour  of  the  optic  nerve  had  been  removed 
five  and  a  half  years  previously. 

In  the  sections  of  the  first  eye,  in  which  only  twelve  days 
had  elapsed  between  the  division  of  the  optic  nerve  with 
the  posterior  ciliary  arteries  and  the  excision  of  the  eye, 
both  the  retina  and  its  })igment  epithelial  layer  at  the 
posterior  pole  have  undergone  extensive  degeneration,  the 
cells  of  the  latter  have  broken  down  and  their  granules 
have  escaped.  In  this  locality  some  of  the  granules  have 
penetrated  forwards  into  the  substance  of  the  retina. 
Further  forwards,  the  degeneration  of  the  retina  is  less 
marked  and  the  rod  and  cone  layer  is  still  present;  there 
are,  hov/ever,  scattered  patches   where  it  is  absent,  and  in 
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these,  and  these  only,  the  pigment  epithelial  cells  them- 
selves are  seen  to  have  invaded  the  tissue  of  the  retina. 

In  the  sections  of  the  second  eye,  which  was  removed 
two  years  after  division  of  the  optic  nerve  and  the 
posterior  ciliary  arteries,  the  retina  and  choroid  at  the 
posterior  pole  are  so  extensively  atrophied  that  hardly 
anything  of  their  structure  can  be  differentiated ;  of  the 
retina  only  a  few  fibrous  strands,  with  scattered  pigment 
cells  amongst  them,  can  be  seen.  Further  forwards, 
towards  the  equator,  the  retina  is  thicker,  consisting  of 
neuroglia,  Miiller^s  fibres,  and  some  rows  of  nuclei;  there 
is,  however,  a  complete  absence  of  rods  and  cones.  In 
this  part  of  the  retina  numerous  pigment  epithelial  cells 
have  extended  forwards  into  its  substance  as  well  as 
scattered  granules  of  pigment.  Further  forwards  still,  in 
front  of  the  equator,  the  retina  shows  comparatively  little 
alteration  ;  it  has  its  rod  and  cone  layer  and  its  two 
nuclear  layers,  and  in  this  locality  there  is  no  invasion  of 
it  whatever  by  pigment. 

In  the  ophthalmoscopic  drawing  of  the  eye  in  which 
the  optic  nerve  and  posterior  ciliary  arteries  had  been 
divided  five  and  a-half  years  previously,  a  large  central 
white  area  is  shown  with  grey  markings  in  it  ;  around  this 
and  for  some  distance  beyond,  where  a  red  reflex  is  visible, 
are  numerous  densely  black  branching  patches,  becoming 
gradually  less  numerous  and  less  dense  towards  the  peri- 
phery of  the  fundus.  This  drawing  forms  the  ophthal- 
moscopic counterpart  of  the  histological  appearances  in  the 
specimen  previously  described. 

The  examination  of  these  cases  supports  Kriickmann^s 
observation  that  no  invasion  of  the  retina  by  pigment 
takes  place  so  long  as  the  membrana  limitans  externa 
remains  intact.  In  them  it  is  only  where  the  rods  and 
cones  have  perished,  and  tliereby  left  openings  in  the 
membrane  in  which  they  are  implanted,  that  the  migration 
of  the  })igmonted  cells  has  occurred. 

These  cases  also  show  the  important  fact  that  wlien  tlie 
nutrition  of  the  outer  layers  of  the   retina  is  restricted  by 
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cutting  off  the  choroidal  vascular  supply,  the  rods  and 
cones  are  more  liable  to  degenerate  than  the  pigment 
epithelial  cells.  The  former,  the  more  highly  differentiated 
cells,  will  atrophy  and  completely  disappear  where  the 
latter  still  retain  their  vitality  and  are  even  able  to 
proliferate.  Where,  however,  the  choroidal  vessels  are 
completely  obliterated,  there  the  pigment  epithelial  cells 
also  disintegrate  and  discharge  their  pigment-granules. 

The  pigmentation  of  the  retina  which  develops  at  the 
circumference  of  old  patches  of  inflammation  in  the  choroid 
is  rendered  possible  by  the  destruction  of  the  bacillary 
layer  in  that  region  while  the  pigment  epithelial  cells 
still  survive,  and,  their  former  function  being  abolished, 
actively  proliferate. 

The  pigmentation  of  the  retina  following  on  the 
restricted  vascular  supply  due  to  sclerosis  of  the  choroidal 
vessels  is  evidently  brought  about  in  the  same  manner 
as  that  which  follows  division  of  the  posterior  ciliary 
arteries. 

The  pigmentation  of  the  retina  which  follows  on  con- 
cussion injuries  of  the  eye  and  which  is  often  preceded  by 
"  commotio  retinaB  "  is,  as  I  have  shown  in  a  previous 
communication  to  this  Society,  a  sequela  of  a  temporary 
ischaemia  of  the  choroid  caused  by  pressure  of  a  sub- 
choroidal  haemorrhage. 

In  retinitis  pigmentosa,  as  shown  by  the  cases  already 
quoted,  sclerosis  of  the  choroidal  vessels  is  not  an  essential 
factor  ;  the  rods  and  cones  disappear,  due  to  a  primary 
degeneration.  Their  disappearance,  together  with  the 
nuclei  to  which  they  are  attached,  leaves  spaces  in  the 
membrana  limitans  externa  and  the  surroundinsf  neurocflia — 
spaces  which  are  further  extended  on  the  ensuing  atrophy 
and  disappearance  of  the  associated  neurons.  It  is  into 
the  spaces  of  this  tissue,  which  has  acquired  a  s])onge-like 
consistency,  that  the  pigment  extends,  finding  its  way  to 
the  innermost  layers  and  there  surrounding  the  retinal 
blood-vessels,  so  giving  rise  to  the  branching  patches 
which  are  seen  ophthalmoscopically. 
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(2)  The  degeneration  of  the  rods  and  cones,  leaving 
gaps  in  tlie  membrana  liniitans  externa,  opens  the  door,  so 
to  speak,  through  which  the  pigment-granules,  or  pigment- 
cells,  can  migrate  into  the  retina.  Because,  however, 
there  is  an  open  door,  it  does  not  follow  that  anything 
will  pass  through  it.  There  must  also  be  some  force  at 
work  to  bring  about  the  migration  of  the  pigment.  In 
the  writings  of  others  I  find  the  following  different 
suo-P-estions  as  to  how  this  migration  is  effected  : 

{(()  That  the  pigment-granules  are  taken  up  by 
leucocytes  and  carried  by  them  into  the  retina. 

(b)  That  the  pigment-granules  and  pigment-cells 
are  carried  into  the  retina  by  the  lymph-stream. 

(c)  That  the  pigment-cells  are  attracted  inwards 
towards  the  retinal  blood-vessels  by  a  desire  to  receive 
nutriment  from  them,  a  deficiency  in  their  nutrition 
in  their  normal  position  being  pre-supposed  by  reason 
of  primary  changes  in  the  choroidal  circulation. 

(d)  That  by  proliferation  the  pigment-cells  force 
themselves  into  the  retina. 

None  of  these  explanations  seem  to  the  writer  adequately 
to  explain  the  appearances  which  are  seen  in  pigmented 
retina?  examined  histologically.  Much  of  the  pigment 
found  in  these  retinas  is  definitely  contained  in  the  epi- 
thelial cells,  which  have  evidently  themselves  migrated  with 
their  contents.  J^ossibly  some  granules  may  be  taken  up 
by  leucocytes,  but  if  so  it  is  only  a  comparatively  small 
amount. 

We  do  not  know  of  any  lymph-stream  flowing  from  the 
sub-retinal  space  into  the  retina,  and  certainly  the  appear- 
ance of  the  pigment-cells  passing  into  the  retina  in  micro- 
scopical sections  does  not  give  the  impression  that  they 
are  being  conveyed  there  by  a  lymph-stream. 

In  tlie  cases  of  retinitis  pigmentosa  already  referred  to 
it  was  shown  that  tlie  pigmentation  of  the  i-etina  took 
place  indej)cndently  of  iuiy  restriction  in  the  clioroidal 
circulation,  and  it  is  therefore  unlikely  that  they  would 
have  left  the  locality  in  which    they  receive   their   normal 
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nutrient  supply  for  a  part  wliei-c  the  supply  wcjiild  l>o  less 
abundant. 

Because  the  retinal  pigment-cells  proliferate  tliere  is  no 
reason  that  they  should  invade  the  substances  of  the 
retina ;  they  may,  and  often  do,  multiply  and  form  several 
layers  beneath  the  retina  without  extending  into  it. 

In  seeking  for  some  other  more  likely  cause  for  the 
migration  of  pigment  it  will  be  well  to  recall  briefly  some 
of  the  physiological  characteristics  of  these  pigmented 
epithelial  cells. 

M'hey  have  been  observed  to  possess  the  power  of 
amoeboid  movement.  In  response  to  the  stimulus  of  light 
they  throw  out  long  filamentous  processes  between  the 
rods  and  cones,  and  on  removal  of  the  stimulus  retract 
these  processes  into  the  body  of  the  cell.  In  a  frog's  eye 
that  has  been  exposed  to  bright  light,  the  grasp  which 
these  cells  take  of  the  rods  and  cones  is  so  firm,  and 
their  attachment  to  the  underlying  membrane  of  Bruch  so 
insecure,  that  when,  after  removal,  the  eye  is  opened  and 
the  retina  stripped  from  the  choroid,  the  pigment-cells 
come  away  with  the  retina  instead  of  remaining  adherent 
to  the  choroid. 

When  the  retina  is  exposed  to  light  the  pigment- 
granules  in  the  pigment  epithelial  cells  come  forward  with 
the  filamentous  processes  away  from  the  bodies  of  the 
cells,  leaving  their  nuclei  less  covered  by  pigment.  On 
the  removal  of  the  light  stimulus  and  the  retraction  of 
the  processes  the  pigment-granules  go  back  to  the  bodies 
of  the  cells,  so  that  their  nuclei  become  obscured. 
Whether  this  movement  of  the  pigment-granules  is  due  to 
them  being  carried  forwards  with  the  projecting  processes 
from  the  cells,  or  whether  the  light  exerts  a  direct  tractive 
action  on  the  pigment-granules  themselves  seems  somewhat 
uncertain.  It  is  probable,  however,  that  the  light  has  a 
twofold  effect  :  {(i)  That  of  exciting  amoeboid  movement 
in  the  cells  ;  (b)  that  of  attracting  inwards  the  pigment- 
granules. 

In  the  normal  condition    the  extent  of  ama^boid  move- 
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nient  of  the  pigment  epithelial  cells  is  limited  by  tlie 
anatomical  structure  of  the  retina.  'J'hey  can,  when 
stimulated,  extend  processes  forwards  between  the  rods 
and  cones,  but  any  further  advance  becomes  arrested  by 
those  sti-uctures  themselves  and  by  the  membrana  limitans 
externa  in  which  they  are  implanted. 

It  seems,  then,  most  probable  that  pathological  pigmen- 
tation of  the  retina  with  pigment  from  its  outermost  layer 
is  due  10  the  physiological  capacity  for  positive  photo- 
tactic  movement  possessed  by  the  pigment  epithelial  cells 
and  by  the  pigment-granules  which  they  contain — a 
physiological  capacity  which  is  normally  kept  in  check  by 
their  anatomical  relations. 

The  reason  why  pigmentation  of  the  retina  is  such  a 
characteristic  feature  of  the  disease  termed  "  retinitis 
pigmentosa  ^^  is  that  the  primary  change  in  it  is  an 
abiotrophy  of  the  neuro-epithelium,  the  gaps  left  by  the 
disappearance  of  the  rods  and  cones  forming  tracts  through 
which,  on  the  stimulus  of  incident  light,  the  pigment  epi- 
thelial cells  and  their  pigment-granules  are  drawn  inwards. 
The  degeneration  of  the  rods  and  cones  precedes  the 
migration  of  the  pigment  epithelial  cells,  and  clinically 
the  failure  of  sight  is  observed  to  precede  the  appearance 
ophthalmoscopically  of  pigment  in  the  retina. 

Light-coloured    Dots    and    Hyaline    Nodules    on    the 

Optic  Disc. 

Occasionally  in  cases  of  retinitis  pigmentosa,  in  addition 
to  the  branching  patches  of  pigment  in  the  retina  light- 
coloui-ed  dots  have  been  seen,  '^i'hese  are  doubtless  due 
to  the  formation  of  hyaline  or  colloid  nodules.  Such 
liyaline  nodules  were  described  by  Jjister  as  being  present 
on  the  inner  surface  of  the  choroid  in  the  sections  of  the 
eye  with  retinitis  pigmentosa  which  he  examined. 

A  most  interesting  ])oint  in  conncu^tion  with  the  forma- 
tion <»f  hyaline  bodies  in  retinitis  ])igni('ntosa  is  that  they 
have     iti     rare;     instances    been    seen    ophthalmoscopically 
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protruding  from  tlio  optic  disc.  The  .sii])j(M;t  of  hyaline 
bodies  on  the  optic  disc  lias  been  very  fully  dealt  witli 
and  analysed  by  Parsons  in  his  Patholrujy  of  the  Eye. 
Though  most  often  met  with  in  cases  of  retinitis  pig- 
mentosa, hyaline  bodies  protruding  from  the  optic  disc 
have  been  found  in  other  conditions.  The  nodules,  which 
are  semi-translucent,  may  be  variously  distributed  and 
often  form  conglomerate  masses.  "  Usually  they  surround 
the  vessels  at  their  exit  from  the  nerve,  thus  involving 
only  the  central  parts  of  the  disc  ;  in  other  cases  they 
are  mainly  situated  at  the  edge  of  the  disc,  which  they 
obscure.  They  may  cover  the  entire  surface  and  even 
invade  the  surrounding  retina  for  a  limited  distance,  or 
they  may  form  a  ring  round  the  disc,  which  is  itself  free 
from  them.  Both  eyes  are  usually  affected  in  unequal 
degrees.'^  In  their  microscopical  appearances  and  their 
reactions  to  chemical  reagents  they  resemble  the  hyaline 
or  "  colloid  bodies  '^  so  commonly  met  with  on  the  inner 
surface  of  the  elastic  lamina  of  the  choroid.  It  has, 
however,  been  suggested  that  they  cannot  have  a  similar 
origin  to  these  bodies,  because  they  are  met  with  on  the 
lamina  cribrosa  in  the  centre  of  the  optic  disc,  unconnected 
in  any  way  with  the  elastic  lamina  of  the  choroid  or  with 
the  pigment  epithelium  of  the  retina.  The  alternate 
theory  whicli  has  been  put  forward  as  to  their  origin  is 
that  thoy  are  due  to  an  exudate  from  the  retinal  vessels. 

The  hyaline  or  colloid  bodies  met  with  on  the  inner 
surface  of  the  choroid  are  most  probably  due  to  some 
perverted  activity  of  the  pigmented  e})ithelial  cells — tliat 
is,  cells  which  are  derived  from  the  outer  layer  of  the 
secondary  optic  vesicle.  Cells  having  a  similar  origin 
are  met  with  in  the  optic  nerve.  The  cells  which  form 
the  pedicle  of  the  optic  vesicle,  where  the  optic  nerve  is 
subsequently  formed,  develop  into  the  supporting  neuroglia 
of  that  structure.  If,  then,  the  cells  which  f(M-m  the 
outer  layer  of  the  secondary  o]itic  vesicle  are  capable 
under  abnormal  conditions  of  forming  hyaline  nodules, 
it  seems  reasonable  to  suggest  that  similar  hyaline  nodules 
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when  met  with  on  the  lamina  cribrosa  have  been  formed 
by  the  perverted  action  of  the  cells  of  the  neuroglia  there 
situated,  and  which  have  been  derived  from  the  pedicle 
of  the  optic  vesicle.  As  already  pointed  out,  coincidently 
with  the  disappearance  of  the  nerve  elements  of  the  retina 
in  retinitis  pigmentosa  there  is  an  increased  growth  of 
neuroglia ;  it  is  in  association  with  its  abnormal  over- 
growth that  hyaline  nodules  sometimes  develop  on  the 
optic  disc. 

Further  support  to  this  view  of  the  origin  of  the  hyaline 
nodules  met  with  in  the  head  of  the  optic  nerve  is  afforded 
by  the  fact  that  similar  hyaline  nodules  have  been  found 
in  the  lining  membrane  of  the  cystic  protrusions  which 
sometimes  occur  in  connection  with  congenitally  microph- 
thalmic  eyes.  I  have  recorded"^  the  description  of  one 
such  specimen  in  which  I  found  them,  and  Hesst  met 
with  them  in  similar  cystic  protrusions  in  two  pigs^  eyes. 
In  these  cystic  protrusions  the  lining  membrane  is  com- 
posed of  tissue  derived  from  the  secondary  optic  vesicle, 
and  immediately  external  to  it  is  the  fibrous  tissue  con- 
tinuous with  the  sclera — no  choroid  and  no  elastic  lamina 
or  pigment  epithelium  intervening — so  that  the  only  tissue 
from  which  the  hyaline  nodules  could  have  taken  origin 
is  that  derived  from  neural  epiblast. 

Ring  Scotoma. 

In  typical  cases  of  retinitis  pigmentosa  the  part  of  the 
retina  in  which  functional  activity  first  fails  is  not  the 
extreme  peripher}'  or  the  central  area,  but  between  the 
two,  so  that  the  condition  termed  ring  scotoma  is  produced. 
The  inner  border  of  the  affected  ring  corresponds  as  a 
rule  to  about  the  15°  or  10°  circle  in  perinieter  charts. 
'I'he  c(;ntral  area  included  in  this  ring  remains  unaffected 
until  the  outer  border  of  the  affected  belt  lias  extended 
to  the  extreme   periphery  (Hepburn  J).      The  extension  of 

•   Trnns.  Opklh.  Sor.  U.K.,  vol.  xiii,  p.  121. 

t  Arch.  f.  Ophlh.,  xxxviii,  2,  j).  W. 

X   Hoy.  Ij<n\d.  ()])hth.  llosp.  Heps.,  vol.  xvii,  p.  232. 
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the  belt  outwards  is  not  always  symmetrical,  suklII  ishinds 
of  vision  or  relatively  functional  areas  being  at  times  met 
with  scattered  throughout  the  scotoma  (Hepburn). 

Regarding  the  primary  condition  in  the  disease  as  a 
sclerosis  of  the  choroidal  blood-vessels,  Gonin  and  Nettle- 
ship  independently  sought  an  explanation  for  this  ring 
scotoma  in  the  anatomical  distribution  of  the  ciliary 
arteries.  The  supply  of  blood  to  the  equatoV  was,  they 
suggested,  less  efficient  than  at  either  the  posterior  or 
anterior  parts  of  the  fundus,  it  being,  as  Nettleship  put 
it,  a  sort  of  divide  between  the  vascular  system  of  the 
short  posterior  ciliary  arteries  posteriorly  and  the  recurrent 
branches  of  the  long  posterior  ciliary  arteries  anteriorly. 
In  opposition  to  this  vascular  hypothesis  for  the  explanation 
of  ring  scotoma  the  following  forcible  objections  were  put 
forward  by  W.  I.  Hancock"^  : 

(1)  That  there  are  cases  of  retinitis  pigmentosa  in 
which  the  extreme  outer  limit  of  the  ring  scotoma 
in  parts  does  not  extend  beyond  the  15  circle,  which 
is  a  considerable  distance  within  that  corresponding  to 
the  equator  of  the  globe.  Even  if  we  admit  the  ^^  divide  ^^ 
to  be  comparatively  broad,  and  also  admit  that  its  ana- 
tomical position  may  be  open  to  slight  variation,  yet  it 
seems  impossible  to  account  for  the  position  assuming,  as 
has  been  done,  that  in  such  cases  it  is  the  terminal  twigs 
of  the  posterior  ciliary  arteries  that  are  first  affected. 

(2)  The  outline  in  a  number  of  the  scotomata  in  retinitis 
pigmentosa  is  perfectly  regular,  and  it  is  hardly  con- 
ceivable that  a  degenerative  condition  affecting  a  complex 
vascular  network  could  spread  in  such  a  perfectly  even 
manner. 

(3)  The  fifteen  to  twenty  ciliary  arteries  perforate 
the  globe  in  a  circle  round  the  optic  nerve ;  yet  in  all 
the  cases  pictured  it  is  strikingly  evident  that  the  scotoma 
is  concentric  with  the  point  of  fixation,  not  with  the 
blind  spot. 

It  is   interesting   to   note   that   another  vascular   hypo- 

*  Roy.  Loud.  Ophtli.  Hasp.  Reps.,  vol.  xvi.  )».  19(1. 
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thesis  for  ring  scotoma,  the  very  reverse  of  that  of  Goiiin 
and  Nettleship,  had  previously  been  put  forward  by 
Schon.^  He  suggested  that  the  reason  the  equatorial 
region  was  the  most  liable  to  be  affected  was  due  to  the 
richness  of  its  vascular  supply  from  the  presence  of  the 
vortex  veins,  which  rendered  it  more  liable  to  be  affected 
by  inflammation. 

As,  from  what  has  already  been  said,  it  seems  improb- 
able that  the  primary  factor  in  retinitis  pigmentosa  is  either 
one  of  sclerosis  of  the  blood-vessels  or  of  inflammation, 
some  condition  in  the  retina  itself,  apart  from  the  blood- 
vessels of  the  choroid,  must  be  sought  for  to  explain  the 
way  in  which  the  vision  fails  in  this  disease. 

Both  Hancock  and  Lister  have  brought  forward  strong 
evidence  to  show  that  ring  scotomata,  very  similar  to  those 
met  with  in  retinitis  pigmentosa,  may  arise  from  lesions  of 
the  optic  nerve. 

In  cases  of  glaucoma  also  we  meet  with  ring  scotomata 
which  are  certainly  due  to  lesions  in  the  optic  nerve. 

The  pathological  evidence  already  quoted  goes,  however, 
to  show  that  retinitis  pigmentosa  is  not  a  primary  disease 
of  the  optic  nerve  but  of  the  neuro-epithelium,  the  retinal 
neurons  being  only  secondarily  affected.  We  must,  then, 
look  for  some  condition  in  the  retinal  epithelium  to  explain 
the  ring  scotomata  which  are  met  with  in  these  cases.  In 
doing  this,  as  we  regard  the  affection  as  an  abiotrophy,  it 
is  natural  to  inquire  into  the  development  of  the  affected 
structures.  Unfortunately,  our  knowledge  of  this  is  not 
nearly  so  complete  as  might  be  desired.  There  is,  how- 
ever, definite  evidence  that  both  phylogenetically  and 
ontogenetically  the  macula  area,  together  with  the  ])apillo- 
macular  nerve-fibres,  is  of  later  formation  than  other 
parts  of  the  retina.  At  tlie  end  of  the  sixth  month  of 
fcjL'tal  lif(;  tlie  devolo])ment  of  the  area  centralis  of  the 
retina  lias  been  found  in  advance  of  the  rest  of  the 
membrane.  As  regards  the  development  of  the  neuro- 
epithelium    it  then  lags    behind,  and  at   birth   the   fovea 

*  Die  Lekre  von  Uesirlits/eld,  1874 
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centralis  is  very  imperfectly  formed.  According  to  von 
Hippel  the  extei-iial  nuclear  layer  consists  of  only  one 
layer  of  nuclei,  and  the  cones  ju-e  slioi-t,  thick,  Jind  few  in 
number.  It  is  not  until  some  months  after  hiilh  that  its 
full  development  is  attained. 

It  appears,  then,  that  the  neuro-epithelium  of  the  ultimate 
central  area  of  the  human  retina  is  of  later  formation  than 
that  of  tlie  parts  around,  and  that  of  the  part  immediately 
around  the  central  area  is  the  first  to  attain  its  full 
development. 

In  retinitis  pigmentosa,  which  we  regard  as  a  primary 
degeneration  of  the  neuro-epithelium  due  to  defective 
vitality,  we  find  that  it  is  the  part  of  the  retina  in  which 
this  neuro-epithelium  first  attains  its  full  development, 
i.  e.  around  the  central  area,  in  which  the  failure  of  sight 
is  usually  first  noticed,  and  that  the  central  area,  which 
is  the  last  to  be  developed,  is  usually  the  last  to  be 
involved. 

Night-Blindness. 

The  first  symptom  of  which  a  patient  suffering  from 
retinitis  pigmentosa  complains  is  a  difficulty  of  seeing  in 
dim  lights,  or  night-blindness. 

In  the  dark-adapted  eye  the  part  of  the  retina  which  is 
most  sensitive  to  light  is  not  the  fovea,  but  the  part  sur- 
rounding it.  This  was  first  noticed  by  astronomers,  who 
found  that  stars  of  low  magnitude  can  be  seen  better  by 
indirect  than  by  direct  vision.  Experiments  have  since 
shown  that  "^  ^' in  an  eye  adapted  to  darkness  the  sensi- 
bility increases  centrifugally  with  each  degree  until  lU  to 
20  from  the  fovea  the  maximum  is  reached.  On  the 
other  side  of  this  maximum  the  sensibility  decreases 
towards  the  periphery  in  approximately  concentric  circles.'' 
Obviously,  then,  the  part  of  the  retina  in  which  impairment 
of  function  is   most  likely  to   lead  to  a  difficulty  in  seeing 

*  Lohmann's  Disturbances  of  the  Visual  Functions,  translated  by  Macuab, 
1913. 
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in   dim   lights  is  that  most  acutely   sensitive   under  such 
conditions,  viz.  the  perimacular  zone. 

Most  text-books,  in  dealing  with  the  subject  of  night- 
blindness,  refer  to  it  as  though  it  was  due  to  a  defect  of 
peripheral  vision.  As  already  pointed  out,  impairment  of 
vision  in  typical  cases  of  retinitis  pigmentosa  does  not 
commence  at  the  periphery  of  the  field,  but  in  an  area 
around  the  macula,  i.  e.  in  the  part  which  in  the  dark- 
adapted  eye  is  the  most  sensitive  to  light.  The  occurrence 
of  night-blindness  as  the  earliest  symptom  in  this  disease 
receives  thus  a  very  adequate  explanation.  It  is  interest- 
ing also  to  note  that  in  tobacco  amblyopia,  where  the 
macular  region  alone  is  involved,  the  patients  see  better 
in  dim  than  in  bright  lights,  whilst  in  glaucoma,  in 
which  one  of  the  earliest  symptoms  is  contraction  of  the 
field  of  vision,  night-blindness  is  a  symptom  which  is  but 
rarely  met  with.  It  does,  however,  sometimes  occur,  and 
I  think  in  such  cases  it  will  be  found  that  a  scotomatous 
area  extends  from  the  upper  and  lower  margins  of  the 
normal  blind  spot  around  the  macula.  Another  affection 
of  the  eye  in  which  night-blindness  occurs,  and  where  the 
changes  which  give  rise  to  it  are  more  probably  around 
the  macula  than  at  the  periphery  of  the  fundus,  is  myopia. 
The  stretching  of  the  coats  of  the  eye  which  takes  place 
in  myopia  is  entirely  in  the  posterior  part  of  the  globe, 
the  parts  in  front  of  the  equator  retaining  their  normal 
dimensions. 

Atypical  Cases  of  Pigmentary  Degeneration  of  the 

Retina. 

In  connection  with  this  subject  of  retinitis  pigmentosa 
it  is  of  great  interest  to  study  the  atypical  cases,  i.  e. 
cases  in  which  the  central  area  is  exclusively  or  early 
involved.  Do  Wecker,  in  1868,  divided  retinitis  pigmen- 
tosa into  two  groups  :  One  in  children,  in  whom  predomi- 
nant lowering  of  central  vision  and  comparatively  (juick 
progress  wei*e  frecjuontly  associated  with  mental  defects  ; 
the    oilier,    the    ordinary    cases,    beginning    with    night- 
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blindness  early  in  life,  profrressin^^  very  slowly  and  usually 
not  associated  with  mental  failure.  Writing  on  these 
atypical  cases  Nettleship  says  :  "  Retinitis  pigmentosa 
with  central  changes  is  not  very  uncommon. '^  "  The 
change  at  the  posterior  pole  usually  occurs  as  an  area  of 
disturbance  or  removal  of  pigment  epithelium  with  some 
scattered  black  dots.  This  may  take  the  form  of  an 
island  with  sharp  though  irregular  outline,  or  it  may  show 
no  clear  boundary,  but  merge  into  apparently  normal 
structure,  which  again  may  be  succeeded  more  anteriorly 
by  a  belt  of  typically  pigmented  retina  ;  or  the  epithelial 
disturbance  and  subjacent  choroidal  sclerosis  may  occupy 
a  large  part  of  the  fundus,  with  little  or  no  typical  bone- 
corpuscle  pigment.  'J'he  optic  disc  and  retinal  arteries 
are  altered  as  in  ordinary  cases,  but  sometimes  in  only  a 
slight  degree.  Central  vision  is  much  damaged  ;  the 
patients,  instead  of  being  night-blind,  often  prefer  a 
rather  dull  light.  The  morbid  process  seems  often  to 
have  begun  in  early  life  and  is  perhaps  sometimes  con- 
genital." 

Migration  of  pigment  into  the  retina  in  the  macular 
area  does  not  result  in  the  formation  of  bone  corpuscle- 
shaped  patches -as  in  the  more  peripheral  [)arts  of  the 
retina,  but  in  the  formation  of  dots,  or  of  a  granular 
appearance.  As  the  bone  corpuscle-shaped  patches  are 
due  to  the  accumulation  of  pigment  in  the  sheaths  around 
the  retinal  blood-vessels,  the  absence  of  blood-vessels  in 
the  macular  region  explains  the  absence  there  of  pigmented 
patches  of  that  shape. 

So  much  has  the  occurrence  of  bone  corpuscle-shaped 
patches  come  to  be  regarded  as  a  diagnostic  symptom  of 
retinitis  pigmentosa  that  the  occurrence  ot"  an  affection 
limited  to  the  macular  area  and  without  such  patches, 
though  really  of  a  similar  nature,  has  been  regarded  by 
some  as  a  distinct  affection.  These  cases  are,  I  suggest, 
like  the  commoner  and  more  typical  cases  of  retinitis 
pigmentosa,  due  to  abiotrophy  of  the  retinal  neuro-epithe- 
lium.      As   in  other  forms  of  abiotrophy  the  affection  does 
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not  commence  until  the  structure  has  attained  its  full 
development  ;  it  frequently  affects  several  members  of 
the  same  family  and  is  always  bilateral.  As  in  the  ordi- 
nary forms  of  retinitis  pigmentosa,  but  more  frequently, 
the  eye  changes  may  be  accompanied  by  cerebral 
degeneration,  which  is  probably  also  an  abiotrophy.  These 
cases  with  macular  pigmentary  changes  have  of  recent 
years  been  described  under  the  following  titles  :  "  Family 
Cerebral  Degeneration  with  Macular  Changes  ''  (Batten 
and  Mayou)  ;  ^^  Maculo-cerebral  Degeneration  (Familial)  " 
(Oatman)  ;  '^  Progressive  Familial  Macular  Degeneration  " 
(Darier).  None  of  these  titles  is  satisfactory.  From  the 
two  first  it  Avould  be  inferred  that  the  cerebral  changes 
were  an  essential  part  of  the  disease,  and  from  the  third 
that  the  affection  always  progressed  to  complete  loss  of 
sight.  In  many  of  these  cases,  however,  no  menttil  dis- 
turbance manifests  itself,  and  in  many  the  macular  region 
is  the  part  alone  involved. 

Rayner  D.  Batten,  in  1897,  described  symmetrical 
changes  in  the  fundus,  consisting  of  an  aggregation  of  fine 
stippled  pigment  at  the  macula  with  slight  pallor  of  the 
optic  disc  in  two  brothers,  aet.  14  and  21  years  respectively. 
The  sight  began  to  fail  at  the  age  of  fourteen  years  and 
there  was  no  mental  defect. 

In  May,  1916,  I  saw  a  girl,  aet.  20  years,  who  up  to  the  age 
of  thirteen  years  had  had  perfectly  good  sight ;  her  central 
vision  had  then  failed  rather  rapidly  in  both  eyes  and  had 
since  remained  stationary.  She  was  only  able  to  see  -^ 
with  eacli  eye  and  to  read  words  of  J.  4  slowly  and  with 
difiiciilty.  Her  fields  of  vision  were  of  full  dimensions. 
She  saw  best,  she  said,  in  dull  lights.  'inhere  wei*e 
symmetrical  changes  at  each  macula  consisting  of  a 
number  of  fine  dots  of  pigmentation  in  the  retina  and 
some  grey  markings.  She  was  a  good-looking  girl,  in 
robust  healtli,  bi-ight  niid  immtally  active,  showing  no 
stigma  of  cong(;nital  sy})liilis.  Her  parents  were  not 
relate<i,  and  there;  were  no  other  members  of  her  family 
sulTering  Irom  a  similar  affection  ot"  the  eyes. 
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I  liavo  liJid  mider  my  obscsrvation  for  some  years  a 
family  consisting  of  two  brotliers  and  one  sistei*.  The 
sister  and  one  brother  have  defectiv^e  central  vision  in 
each  eye,  dating  from  the  time  at  which  they  first  went  to 
school.  The  sister,  when  I  first  saw  her,  was  tet.  15  years, 
and  her  affected  brother  a  few  years  older.  Both  had 
symmetrical  pigmentation  of  the  retina  at  the  macula  in 
each  eye,  with  some  thinning  of  the  underlying  choroid 
and  pallor  of  the  outer  side  of  the  optic  disc.  Their 
vision  was  not  improvable  beyond  -^^^,  and  both  it  and  the 
ophthalmoscopic  changes  have  remained  stationary  for 
several  years.  The  affected  brother  for  a  time  suffered 
from  fits  of  an  epileptic  character,  which,  however,  have 
diminished  in  frequency  as  he  grew  older.  The  unaffected 
brother  has  a  hare-lip.  The  sister  has  no  other  physical 
defect  and  is  mentally  bright  and  active.  None  of  them 
show  any  of  the  characteristic  signs  of  congenital  syphilis 
in  their  physiognomy  or  teeth.  Their  parents  are  known 
to  me  and  have  no  visual  defect. 

The  histological  changes  in  an  eye  of  a  typical  case 
with  symmetrical  pigmentary  changes  at  the  macula  have 
been  investigated  by  Mayou.  He  found  that  the  sclera 
and  choroid  were  practically  normal,  tlie  pathological 
changes  being  confined  to  the  retina.  "  In  situations 
where  the  degeneration  was  most  marked  there  was  a 
complete  disappearance  of  the  inner  (?  outer)  nuclear  layer, 
ganglion  cells  and  the  rods  and  cones.  Jn  the  nerve-fibre 
layer  and  in  the  position  of  the  ganglion  cells  the  retina 
was  somewhat  thickened,  and  there  was  an  increased 
number  of  darkly-stained  nuclei.  In  the  retinal  pigment 
layer  the  pigment  had  migrated  from  the  cells  to  a  sliglit 
extent  into  the  outermost  layers  of  the  retina.  The 
change,  therefore,  was  one  of  disappearance  of  the  neural 
elements  of  the  retina  with  some  slight  increase  in  the 
proliferation  of  the  supporting  structures."  Mayou,  in 
commenting  on  this  case,  inclined  to  the  view  that  the 
primary  change  was  in  the  ganglion  cells  of  the  retina, 
and  that  the  disappearance  of  the  rods  and  cones  and  the 
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migration  of  pigment  was  secondary.  Coats,  in  comment- 
ing on  this  case  in  a  later  article,  writes  very  shrewdly  as 
follows  :  "  There  is^  I  believe,  no  known  instance  of  a 
disease  which  first  attacks  the  inner  retinal  neural 
elements  and  then  the  outer,  although  instances  of  the 
opposite  sequence  of  events  might  be  cited  ;  nor  does 
destruction  of  the  inner  layers  from  whatever  cause  pro- 
duce any  consecutive  secondary  change  in  the  outer, 
however  long  the  duration  of  the  lesion,  as  is  exemplified, 
for  instance,  in  the  case  of  obstruction  of  the  central 
artery  or  primary  optic  atrophy,  in  which  the  rods  and 
cones  and  outer  nuclear  laj^er  remain  permanently  intact/^ 
He  also  points  out  how  different  these  retinal  changes  are 
to  those  found  in  amaurotic  family  idiocy — Tay-Sachs^ 
disease — with  which  some  writers  have  tried  to  connect 
this  pigmentary  degeneration  at  the  macula,  regarding  it 
as  a  later  stage  of  the  ophthalmoscopical  appearances  seen 
in  the  other  condition.  In  fresh,  well-fixed  specimens  of 
the  retina  of  Tay-Sachs^  disease,  he  points  out,  the  changes 
are  absolutely  confined  to  the  ganglion  cell  and  nerve- 
fibre  layers,  the  outer  nuclear  layer,  the  cones  and  the 
pigment  epithelium  not  being  in  the  least  affected. 

Such  histological  evidence  as  we  have,  then,  goes  to 
show  that  these  cases  with  symmetrical  retinal  pigmen- 
tation which  commences  at,  and  often  remains  confined  to, 
the  maculae,  are,  like  the  typical  cases  of  retinitis  pigmen- 
tosa, a  primary  degeneration  of  the  neuro-epithelium, 
unconnected  with  any  vascular  disturbance  of  the  choroid, 
and  for  reasons  already  stated  probably  due  to  premature 
loss  of  inherent  vitality. 

Such  cases  may  then  be  most  accurately  described  as 
"  pigmentary  macular  retinal  degeneration.''  If,  however, 
from  old  association  the  term  ''  retinitis  j)igmentosa  "  is 
retained  for  j)igmentary  retinal  degeneration  commencing 
in  parts  around  the  macula,  then  these  central  cases  might 
be  termed  ^' i*etinitis  ])igmentosa  at  tlie  macula";  by  so 
doing  tlie  similarity  in  the  essential  characteristics  of  the 
two  conditions  would  become  recognised. 
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Dkaknkhs  and    Affections  of   thk  Nkrvous    System 
Associated  with   Retinitis  Pigmentosa. 

Retinitis  pigmentosa,  as  is  well  known,  is  not  infre- 
quently associated  with  the  other  forms  of  degeneration, 
the  commonest  of  these  being  deafness  and  affections  ot" 
the  nervous  system. 

The  deafness  varies  in  degree,  and  when  complete  is 
usually  accompanied  by  dumbness. 

The  affections  of  the  nervous  system  may  be  cerebral  or 
spinal.  In  order  of  frequency  they  are  :  idiocy,  mental 
deficiency,  epilepsy  and  spinal  paralysis. 

Such  information  as  we  have  with  regard  to  these  forms 
of  degeneration  goes  to  show  that  they,  like  retinitis 
pigmentosa,  are  due  to  abiotrophy.  Besides  being  met 
with  associated  with  retinitis  pigmentosa  they  may  also 
occur,  in  an  affected  family,  apart  from  any  eye  disease. 
Like  retinitis  pigmentosa  they  may  affect  several  members 
of  the  same  childship,  or  be  transmitted  from  one  genera- 
tion to  another. 

Nettleship,  from  a  collection  of  published  records  and 
a  summary  of  his  own  cases  (data  which  he  himself 
described  as  very  incomplete),  estimated  that  ''  33  per  cent, 
of  persons  with  retinitis pigmentosamay  be  deaf,  and  at  least 
4  per  cent,  of  deaf-mutes  may  have  retinitis  pigmentosa." 

The  deafness  in  these  cases  is  always  bilateral  and  is 
never  recovered  from.  If,  as  I  suggest,  this  deafness  is 
really  an  abiotrophy,  we  should  not  expect  it  to  be  con- 
genital, an  abiotrophy  being  degeneration  of  a  structure 
which  has  obtained  its  full  development  and  not  an  arrest 
of  development.  The  age  at  which  the  failure  in  the 
vitality  of  the  affected  tissue  occurs  may  vary,  and  often 
commences  quite  early  in  life. 

Such  text-books  as  I  have  consulted  do  not  supply  any 
definite  evidence  as  to  the  age  at  which  the  deafness  which 
is  associated  with  retinitis  pigmentosa  commences;  that  it 
is  often  accompanied  by  dumbness  shows  that  sometimes 
it  must  commence  quite  early. 
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Politzer  states  that  "  in  those  cases  in  which  the 
deafness  is  acquired  during  the  first  four  years  of  life, 
inability  to  speak  occurs  almost  without  exception.  If, 
however,  the  deafness  comes  on  between  the  fourth  and 
seventh  years,  the  power  of  speech  may  often  become 
lost  notwithstanding  all  didactic  measures.^'  ''  Deafness 
acquired  after  the  age  of  seven  years  seldom  leads  to  loss 
of  speech. ^^ 

It  is  evident,  then,  that  as  some  cases  of  retinitis 
pigmentosa  are  accompanied  by  deafness  without  loss  of 
speech  the  deafness  may  commence  later  than  the  fourth 
year.  Even  when  it  is  accompanied  by  dumbness  it  may 
not  have  been  congenital,  but  may  have  been  acquired  as 
late  as  the  seventh  year. 

I  have  recently  seen  at  Charing  Cross  Hospital  a  deaf- 
and-dumb  man,  aet.  23  years,  with  typical  retinitis  pigmen- 
tosa, and  the  history  given  me  was  that  he  could  hear  and 
speak  quite  well  up  to  the  age  of  four  years  when  the  deaf- 
ness first  commenced  and  the  failure  of  sight  was  also 
first  noticed. 

Politzer  summarises  the  changes  which  have  been  found 
in  the  labyrinth  of  deaf-mutes  as  follows  :  "  Inflammatory 
and  retrogressive  processes,  thickening  of  the  endosteum 
of  the  labyrintliine  cavity,  hyperostotic  narrowing  of  the 
vestibule  and  semicircular  canals,  thickening  of  the 
saccule  and  utricle,  colloid  degeneration  of  the  neuro- 
epitlielium  in  the  utricle,  partial  or  complete  obliteration 
of  tlie  labyrinthine  cavity  owing  to  the  formation  of  con- 
nective tissue  and  bone,  defects  in  Corti^s  organ,  atropliy 
of  the  spiral  ganglion  ami  that  portion  of  the  cochlear 
nerve  running  in  the  modiolus. ^^ 

'JMiis  description  oi"  the  ])athological  changes  in  the 
labyrinth  of  deaf-mutes  is  founded  on  the  observations  of 
several  different  observers  whose  names  are  quoted  by 
Politzer.  hike  the  changes  in  the  retina  in  retinitis 
pigmentosa  they  may  be  summarised  as  degeneration  of 
the  iieui-o-epithelium,  atrophy  oi"  the  nerve-fibres,  and  a 
now    fcjrmation    of    fibrous    tisaue.       It   is    highly   probable 


ABIOTROPHY    OF    THE    RETINAL    NEUKOEl'lTHELIUM.         Mil 

that  the  first-named  is  the  primary  one,  duo  to  abiotroj)l)y, 
and  that  the  two  hitter  follow  as  a  natural  sequence  in 
the  way  suggested  by  (lOwers  in  liis  (h'scription  of  the 
affection. 

Govvers,  in  liis  original  kH'ture  on  al)iotro])hv,  described 
special  forms  of  degeneration  of  the  nervous  system  which 
he  considered  should  be  included  under  tliat  heading. 
Of  these  abiotrophic  degenerations  of  the  nervous  system 
he  says  we  may  distinguish  certain  groups.  "  Tlie  first 
consists  of  those  in  which  failure  of  vitality  occurs  before 
or  soon  after  adult  life  is  attained,  and  it  may  be  (juite 
early,  soon  after  structural  development  is  conij)lete. 
In  many  cases  of  this  group  the  relation  to  an  innate 
tendency  is  shown  by  their  occurrence  in  several  members 
of  the  same  family,  in  brothers  or  sisters,  and  sometimes 
in  more  than  one  generation.^'  The  description  which  he 
gives  of  this  group  aptly  applies  to  the  affections  of  the 
nervous  system  met  with  in  connection  with  retinitis 
pigmentosa,  and  which  I  suggest,  like  the  affection  of  the 
retina  itself,  are  due  to  abiotrophy. 

The  President  said  he  was  sure  all  present  had  listened 
with  great  interest  to  this  paper.  If  the  succeedint'- 
papers  in  the  Congress  were  to  be  as  excellent  as  this 
opening  one,  both  in  construction  and  in  the  facts  brou^-ht 
forward,  the  Congress  would  certainly  be  a  most  successful 
one.      He  invited  discussion. 

Mr.  J.  Herbert  Parsons  said  he  did  not  think  a  pa])er 
of  this  importance  ought  to  pass  without  some  discussion. 
The  paper  was  extraordinarily  interesting,  and  the  idea 
put  forward  was  of  great  interest.  I'hough  he  had  been 
guilty  on  more  than  one  occasion  of  coining  words  for 
describing  different  processes  and  conditions,  yet  he 
thought  there  was  some  danger  in  labelling  a  diseased 
condition  by  a  particular  term  and  lia\  ing  the  idea  that 
that  explained  it.  After  all,  one  had  to  get  behind  the 
description  of  the  condition  as  an  abiotrophy,  even  if  it 
were  an   abiotrophy,  of   which  he  was   not   sure.      And  he 


192  DISEASES    OF    THE    RETINA. 

always  thought  it  savoured  of  begging  the  question,  even 
in  the  cases  to  which  Sir  William  Gowers  applied  the 
term.  It  was  a  very  useful  conception,  but  he  did  not 
think  the  term  explained  much.  Still,  that  did  not 
detract  from  the  value  of  Mr.  Collinses  paper,  which  put 
forward  a  host  of  new  ideas  and  ways  of  looking  at  the 
subject  of  retinitis  pigmentosa — a  subject  which  one 
thought  had  been  thoroughly  thrashed  out  before.  The 
contribution  gave  one  to  think — a  most  important  thing  in 
cases  of  this  kind.  He  would  like  to  go  through  and 
examine  every  one  of  Mr.  Collinses  arguments  in  favour 
of  abiotrophy,  and  schedule  contrary  arguments,  and  he 
did  not  think  it  would  be  difficult  to  make  out  a  good 
case  on  the  opposite  side,  and  in  favour  of  the  generally 
received  view  that  it  did  depend  upon  choroidal  changes. 
That  lengthy  process,  however,  might  well  be  left  until 
another  time.  It  would  be  well  worth  while  doing  it,  so 
as  to  see  where  one  came  to  at  the  end.  After  all,  this 
paper  was  an  argument  in  favour  of  a  particular  theory, 
and  left  with  scant  attention  opposing  views.  There 
was,  for  instance,  the  reference  to  what  he,  the  speaker, 
did  on  hyaline  bodies  on  the  disc.  These  might  be  due  to 
neuroglia,  or  originate  from  it.  But  if  so,  what  about 
colloid  bodies  ?  They  did  not  come  from  neuroglia.  He 
did  not  think  there  was  any  good  reason  to  believe  that 
the  membrane  of  Bruch  was  neuroglial — it  was  a  deposit 
horn  the  pigment  epithelial  cells.  He  considered  that 
there  were  arguments  which  could  be  adduced  against 
every  one  brought  forward  by  Mr.  Collins.  The  paper 
was  a  most  important  one,  and  particularly  stimulated  the 
looking  at  this  subject  from  a  difPerent  point  of  view.  He 
hoped  other  members  would  discuss  the  paper,  which  was 
his  main  object  in  breaking  the  ice. 

Dr.  \^.  MoKAX  said  he  agreed  as  to  the  contestation  of 
tlio  explanation  of  abioti'o})l)y.  He  did  not  know  what 
that  process  was  and  he  did  not  know  how  it  could  come 
without  any  other  cause.  Ho  thought  tliey  should  find  a 
condition  of  circulation  without  finding  a  lesion  to  explain 
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the  abiotropliy.  IJe  thouglit  it  was  a  ^^ood  tiling  to  fix 
attention  on  tliis  subject  because  it  was  always  very 
useful  to  think  such  matters  out  and  try  to  find  an 
explanation. 

Sir  Anderson  CivririiKiT  said  lie  only  wished  to  allude 
briefly  to  an  eminently  practical  point.  Some  years  ago, 
when  there  was  a  discussion  on  retinitis  pigmentosa,  he 
told  the  members  that  he  had  tried  yellow  glasses  in  these 
cases  and  that  many  of  his  patients  had  stated  tliey  were 
distinctly  helped  by  them.  Since  then  tliere  luid  been 
introduced  the  Crookes  glass,  which  took  out  tlie  pur})le 
rays,  and  he  would  like  to  know  whether  any  members 
had  tried  the  Crookes  glasses  in  retinitis  j)igmentosa. 
He  certainly  believed  that  the  yellow  glass  materially 
helped  people,  and  he  had  been  told  by  men  who  had 
been  out  in  India  that  the  wearing  of  the  yellow  glasses 
enabled  them  to  go  on  shooting  in  the  twilight.  That, 
therefore,  was  a  practical  point,  and  if  members  had  not 
used  yellow  glass  for  retinitis  })igmentosa  he  hoped  they 
would  give  it  a  trial. 

Mr.  Greeves  said  that  some  years  ago  he  had  the 
opportunity  of  examining  an  eye  which  had  been  affected 
with  retinitis  pigmentosa.  IJe  published  jiarticulars  of 
the  case  at  the  time.  It  was  very  striking  in  that 
particular  case  how  the  capillaries  had  disappeared  in 
the  choroid  in  those  areas  where  the  degeneration  of  the 
retina  was  most  marked.  One  could  trace  a  gradual 
disappearance  of  the  chorio-capillaris  fioni  the  centre 
towards  the  periphery.  It  was  not  so  nnich  a  sclerosis 
of  the  choroidal  circulation — although  this  was  present 
in  the  large  vessels — as  an  atrophy  of  the  capillary  layer 
of  the  choroid.  There  were  some  isolated  areas  outside 
the  macula  in  which  the  pigment  e})ithelium  was  still  in 
place  and  the  retina  was  moderately  normal,  and  in  these 
areas  the  choroidal  capillaries  were  still  })resent  as  well 
as  in  the  macula  itself.  He  found  from  the  literature 
that  several  other  observers  had  noted  similar  appearances. 
One  observer — a  Swiss,  whose  name  he  liad  forgotten — 
VOL.  ixxix.  13 
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was  fortunate  enough  to  meet  with  a  very  early  case, 
and  he  found  exactly  the  same  thing,  i.  e.  where  the  rods 
and  cones  were  still  present  the  chorio-capillaris  was 
normal,  but  where  atrophy  of  the  retina  was  begin- 
ning the  chorio-capillaris  was  distinctly  atrophic.  In 
his  own  case  he  did  not  see  any  reason  for  thinking 
there  was  an  overgrowth  of  neuroglia.  He  thought  the 
retina  as  a  whole  was  much  thinner  than  normal,  and 
that  in  those  places  where  it  was  most  atrophied  it  was 
reduced  to  neuroglia  only.  It  seemed  to  him  that  this 
neuroglia  was  normal  in  amount  and  that  the  nerve 
elements  of  the  retina  had  disappeared,  leaving  the 
neuroglia  intact.  He  concluded,  from  his  specimens, 
that  the  most  likely  cause  of  the  disease  was  an^atrophy 
of  the  capillary  layer  of  the  choroid. 

Mr.  M.  S.  Mayou  remarked  that,  as  Mr.  Parsons  had 
said,  there  were  many  arguments  on  the  other  side  to 
that  put  forward  by  the  author  of  this  paper.  His 
opinion  was  that  one  of  the  strongest  of  those  in  favour 
of  a  vascular  origin  of  retinitis  pigmentosa  was  the  fact 
that  when  the  circulation  was  by  any  measure  improved 
the  vision  of  the  patient  also  became  better.  After  the 
use  of  nitrite  of  amyl  there  was  a  temporary  improve- 
ment, and  after  a  paracentesis  there  was  a  considerable 
improvement  in  vision.  In  one  or  two  cases  in  which 
he  had  trephined  for  retinitis  pigmentosa  the  visual  acuity 
and  the  fields  had  remained  good  for  a  year  after  the 
operation.  Jn  one  case  in  which  he  did  that  the  night- 
blindness  in  the  eye  disappeared  altogether  and  remained 
absent  for  about  six  months  ;  the  patient  could  get  about 
freely  in  the  dark,  whereas  she  could  not  see  at  all  before. 
She  was  so  much  impressed  by  the  improvement  that 
after  about  two  and  a-lialf  years  she  returned  and  asked 
for  the  operation  to  be  repeated.  As  the  trephine  liole 
was  blocked  tliis  was  done,  and  she  lias  again  become 
free  from  night-blindness. 

Mr.  E.  Treacher  Collins,  in  re))ly,  said  liis  lull  pa,})er 
was  a  very    leiiglliy    oik;  iiiid   lie   1i;h1  only  time   to  read  a 
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brief  abstract.  In  the  paper  itself  lie  tliout^-lit  lie  Imd 
done  justice  to  i-ival  arguments.  Jn  Jiis  l)rief  rcnuirks 
he  had  only  put  forward  the  newer  side  of  the  question. 
The  chief  argument  against  vascular  sclerosis  being  the 
primary  cause  of  retinitis  pigmentosa  was  that  typical 
cases  had  been  found  in  which  there  had  been  no  changes 
in  the  choroidal  blood-vessels  microscopically.  The  view 
he  now  put  forward,  that  the  primary  change  was 
abiotrophy  of  the  retinal  neuro-epitbelium,  he  thought, 
explained  all  the  symptoms  of  the  disease.  With  regard 
to  the  point  made  by  Mr.  Parsons  regarding  the  hyaline 
bodies  on  the  surface  of  the  choroid,  Mr.  Parsons  did  not, 
apparently,  grasp  Mr.  Collinses  point.  The  pigment  epi- 
thelium of  the  retina  was  developed  from  the  outer  layer 
of  the  secondary  optic  vesicle,  and  the  neuroglia  of  the 
optic  nerve  from  the  pedicle  of  that  vesicle  ;  both  were, 
genetically,  of  the  same  origin.  The  hyaline  bodies 
which  were  formed  in  the  optic  disc  came,  he  suggested, 
from  the  cells  of  the  neuroglia,  and  the  hyaline  bodies 
on  the  inner  surface  of  the  choroid  from  the  pigment 
epithelial  cells. 
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X.  INJURIES. 

1.   A  preliminary  note  on   the  condition  known  as   evulsion 

of  the  optic  nerve. 

By  W.  T.  Lister  and  M.  L.  Hine. 

(With  Plates  YII-X.) 

Avulsion  or  evulsion  of  the  optic  nerve,  or  arrache- 
ment  nerf  optiqiie,  are  terms  used  to  describe  an  appear- 
ance, well  known  ophthahnoscopically,  but  of  which 
neither  the  exact  anatomical  arrangement  of  the  parts 
nor  the  mode  of  production  has,  so  far  as  we  are  aware, 
been  described  in  this  country. 

We  have  been  able  to  find  records  of  only  twenty-six 
cases,  and  out  of  these,  in  only  eight  has  there  been  a  patho- 
logical report  of  any  kind.  The  ophthalmoscopic  picture 
is  known  to  us  allj  for,  though  seen  only  occasionally 
before  the  war,  with  all  the  severe  injuries  both  of  the  eye 
and  orbit  which  have  occurred  in  the  last  four  and  a-half 
years  this  condition  of  the  optic  disc  has  become  quite 
familiar — either  the  actual  thing  or  drawings  of  it.  It  is 
recognised  (1)  either  by  the  appearance  of  a  hole  at  the 
optic  disc,  which  may  occupy  the  whole  or  part  of  the 
scleral  ring,  indicating  that  the  optic  nerve-fibres  have 
wholly  or  in  ])art  been  pushed  or  torn  out  of  the  eye, 
or  (2)  the  disc  may  appear  as  a  more  or  less  fillod-in 
white  area  ;  but  in  both  cases  the  retinal  vessels  have 
either  completely  or  partially  disa])peared. 

With  tlie  pushing  or  tearing  out  of  the  nerve-tissue 
the  blood-vessels  are  torn  aci-oss,  with  the  result  that,  as 
a  rule,  such  gross  haGmorrhage  occurs  at  the  back   of   the 


PLATE   VII. 

Illustrates  Sir  W.  T.  Lister's  and  Mr.  M.  L.  Hine's  paper  on 
A  Preiimiuary  Note  on  the  Condition  known  as  Evulsion 
of  the  Optic  Nerve  (p.  196). 

This  shows  the  ophthalmoscopic  appearance  of  Case  5  twenty-three 
days  after  the  injury.  The  hole  at  the  optic  disc  is  becoming*  filled 
up  with  ox'g'anising  vitreous,  and  the  haemorrhage  into  choroid  and 
retina  at  the  margins  of  the  disc  is  seen  to  be  absorbing.  Consequently 
the  "  punched  out "  appearance  is  not  as  definite  as  when  it  was  first 
seen. 
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eye  as  to  obscure  all  ophthalmoscopic  examination,  at  any 
rate  in  the  earlier  stages  (thus  preventing  the  diagnosis  of 
the  condition).  When  the  blood  in  the  vitreous  becomes 
absorbed  so  as  to  allow  of  ophthalmoscopic  examination, 
the  typical  appearance  may  be  recognisable  ;  })ut  it  may 
be  the  blood  is  replaced  by  fibrous  tissue  w^hich  fills  u]) 
the  hole  in  the  disc  to  a  greater  or  less  extent,  or  indeed 
may  cover  a  good  part  of  the  fundus  in  the  region  of  the 
disc,  in  which  case  it  may  be  difficult  to  make  out  what 
has  happened. 

When,  however,  little  or  no  haemorrhage  takes  place 
into  the  vitreous,  as  occasionally  happens,  the  fundus 
presents  one  of  the  most  striking  appearances  that  the 
ophthalmoscope  reveals  ;  for  we  see  a  fundus  oculi  without 
vessels,  an  optic  disc  replaced  by  an  apparently  bottomless 
pit  set  in  a  background  in  which  there  are  dramatic 
concussion-changes. 

It  is  only  these  cases  of  evulsion  that  can  be  recognised 
ophthalmoscopically  in  the  first  weeks,  which  those  working 
in  France  would  have  a  chance  of  seeing,  and  they  must 
be  rare,  for,  in  over  four  years,  we  have  only  seen  one 
definite  case  and  one  doubtful  case.  Those  working  in 
England  and  others  who  have  had  the  opportunity  of 
examining  injuries  some  months  after  the  trauma  have 
seen  a  considerable  number  of  cases  of  evulsion.  'J'he 
drawings  of  these,  however,  represent  chieHy  the  later 
stages  of  cases  in  which  there  has  been  considerable  intra- 
ocular haBmorrhage,  and  where  the  disc  has  become  more 
or  less  filled  in  with  fibrous  tissue. 

Though  our  experience  in  France  of  evulsion  of  the 
nerve  as  an  o'phthalmosco'pic  picture  has  been  so  limited, 
yet  the  examination  of  blind,  painful  eyes  which  have  been 
removed  has  yielded  us  information  as  to  the  anatomy  of 
this  condition.  In  four  cases  the  nature  of  the  lesion  liad 
not  been  suspected  before  the  removal  of  the  eye,  and  the 
later  examination  showed  that  the  diagnosis  could  not 
have  been  made  owing  to  the  opacity  of  the  media.  By 
great  good  fortune  we  have  also  had  the  opportunity  of 
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making  a  complete  anatomical  examination  of  the  case  we 
saw  ophthalmoscopically.  We  have  thus  five  cases  of 
^'  evulsion  of  the  nerve  ^'  examined  pathologically  which 
we  propose  to  describe. 

In  the  first  four  cases,  where  the  diagnosis  had  not  been 
made  till  the  eye  had  been  removed,  we  have  no  accurate 
notes  as  to  the  exact  injury  or  course  of  the  missile,  and 
as  the  eye  was  not  examined  until  some  weeks  after  the 
man  had  gone  to  England  these  data  could  unfortunately 
not  be  obtained. 

Cask  1  (see  PI.  YIII,  fig.  1). — The  missile  had  cut 
through  the  whole  nerve  close  to  the  globe,  so  that  at  the 
excision,  as  soon  as  the  conjunctiva  and  muscles  were 
divided,  the  eye  came  away.  In  this  case  there  was 
'partial  evulsion  of  the  nerve-tissue,  the  central  fibres 
only  being  missing,  the  peripheral  parts  of  the  nerve 
remaining  in  the  sheath.  There  was  in  addition  gross 
concussion  of  the  retina  and  choroid  together  with  infec- 
tion of  the  eye,  which  had  probably  spread  forwards  from 
the  track  of  the  missile  through  the  opening  of  the  nerve. 
It  is  difficult  to  explain  how  this  partial  evulsion 
occurred,  but  it  seems  reasonable  to  suppose  that  the 
missile  in  its  passage  through  the  nerve  caught  and 
dragged  on  the  central  portion  of  the  fibres  and  pulled 
them  out  of  the  eye. 

This  specimen  supplies  the  anatomical  counterpart  of 
those  cases  where  there  is  a  hole  occupying  part  of  the  disc. 
Case  2  (see  PI.  VIII,  fig.  2). — There  are  no  notes  as  to 
the  exact  injury.  The  eye  was  removed  because  it  was 
blind  and  painful.  The  anterior  chamber  was  deep  and 
there  was  no  sign  of  an  external  wound.  On  examination 
the  nerve-sheath  was  intact  in  front  of  the  scissor-cut  for 
alKJut  7  mm.  from  the  back  of  the  globe,  but  was  found 
entirely  devoid  of  any  nerve-tissue,  and  contained  merely 
a  tongue-like  process  of  the  vitreous  projecting  backwards 
ill  the  empty  sleeve  oi"  llic  nerve.  Tlic  nerve-fibres 
together  with  tlic  hiiiiina  ciihiossi  have  disappeanul.  The 
retina  sIhjws  gross  concussion  changes  ;iiul  has  been  turn 
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PLATE   VIII. 

Illustrates  Sir  W.  T.  Lister's  and  Mr.  M.  L.  Hine's  paper  on 
A  Preliminary  Note  on  the  Condition  known  as  Evulsion 
of  the  Optic  Nerve  (p.  196). 

Fig.  1. — Section  through  optic  disc  of  Case  1,  showing  evulsion  of 
central  portion  of  nerve-fibres. 

Fig.  2. — Section  of  eye  of  Case  2,  showing'  very  well  the  empty  nerve- 
sheath,  from  which  the  tongue  of  vitreous  has  been  reflected  forward  by 
a  probe,  and  also  the  retina  torn  away  from  the  ora  serrata. 
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ill  ;i  I'iiio- about  11  iiini.  From  tlio  ni}ii"<^*in  of  tlic  disc,  uliilc 
ill  front  it  has  also  Ixjeii  torn  away  tVom  tho  ora,  scirata 
almost  all  tlio  way  round. 

How  far  the  nerve-tissue  liad  been  retracted  in  \]\v. 
sheatli  on  the  proximal  side  we  liave  no  evidence  (nor  do 
we  know  it"  tlie  nerve-slioath  was  injured  in  any  way  f)n 
the  proximal  side  of  the  scissor-cut).  The  pcjint  we  wish 
to  lay  stress  on  is  that  the  nerve-sheath  was  not  pulled 
directly  away  from  the  globe. 

Cask  3  (see  1*1.  IX,  fio-.  3). — In  this  case  again  we  had 
no  knowledge  that  the  nerve  had  been  evulsed  until  a 
microscopic  examination  revealed  the  empty  sleeve  of  the 
nerve-sheatli  completely  void  of  any  nerve-tissue  or  trace 
of  lamina  cribrosa.  The  section  shows  the  sheath  had 
been  divided  on  one  side  in  front  of  the  scissor-cut,  but 
this  has  probably  also  been  made  by  the  scissors,  as  it  is 
a  clean  cut  and  shows  no  cell-infiltration  round  its  edges, 
and  therefore  was  almost  certainly  not  due  to  the  passage 
of  a  foreign  body. 

Case  4  (see  PI.  IX,  fig.  4). — The  man  had  a  blind, 
painful,  proptosed  eye,  which  was  obviously  severely 
concussed.  The  iris  was  discoloured,  but  there  was  no 
sign  of  a  penetrating  wound  of  the  globe.  No  note  had 
been  made  as  to  the  condition  of  the  orbit. 

On  examination  the  nerve-sheath  and  the  posterior 
half  of  the  eye  were  found  to  be  full  of  blood.  The  nerve- 
sheath  had  been  divided  by  the  scissors  about  4  mm. 
from  the  back  of  the  globe,  and  contained  neither  nerve- 
fibres  nor  lamina  cribrosa.  Some  coiled  remains  of 
retina,  which  had  been  dragged  back  when  the  nerve  was 
retracted,  are  seen  partially  occupying  the  sheath. 

In  this  case  again  the  nerve-sheath  was  obviously  not 
.pulled  away  from  the  back  of  the  eye. 

From  Cases  2,  3  and  4  we  learn  that  evulsion  of  the 
nerve-fibres  can  take  place  without  the  sheath  being  torn 
from  the  back  of  the  eye.  On  the  other  hand,  they  gave 
us  no  clue  as  to  how  far  the  iierve'tln.sice  Jiadbeen  retracted 
ill  the  sheath. 
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Case  5  gave  ns  the  opportunity  of  investigating  this 
point. 

Case  5. — Pte.  P —  was  admitted  to  a  hospital  at  Rouen 
with  severe  multiple  shell-wounds  of  the  head,  face,  left 
knee  and  left  hand.  A  small  jagged  fragment  of  metal 
had  entered  in  the  inner  end  of  the  right  upper  lid, 
causing  a  lacerated  wound,  and  rupturing  and  blinding 
the  right  eye.  It  traversed  the  nose  and  left  orbit,  and 
came  to  rest  in  the  posterior  third  of  the  outer  wall, 
where  it  was  localised  by  X  rays.  On  its  way  through  the 
left  orbit  it  had  evidently  passed  very  close  to  the  nerve, 
for  the  left  eye  was  quite  blind.  There  was  slight  dis- 
coloration of  the  lids,  but  no  proptosis  and  no  sub- 
conjunctival haemorrhage.  Ophthalmoscopic  examination 
of  the  eye  gave  us  a  dramatic  picture.  It  showed  a 
sharply  punched-out  hole  in  the  position  of  the  optic 
disc,  considerable  retinal  haemorrhage  round  the  disc, 
a  choroidal  rupture  on  the  temporal  side,  and  some  slight 
vitreous  opacity  from  haemorrhage.  No  sign  of  blood- 
vessels was  to  be  seen  in  the  fundus,  except  a  few  streaks 
above,  which  might  be  attenuated  blood-columns  or  threads 
of  blood  in  the  vitreous  (see  PI.  YII). 

The  boy  died  on  the  twenty-fourth  day  after  injury 
from  severe  septic  meningitis  and  a  large  left  frontal 
abscess  following  a  penetrating  wound  of  the  left  frontal 
bone.  Examination  of  the  orbits  showed  that  the  foreign 
body  (which  was  found  in  the  left  orbital  wall)  had  passed 
nearly  horizontally  fi'om  its  entrance  in  the  right  upper 
lid,  through  the  anterior  and  inner  part  of  the  right  orbit, 
across  the  nasal  cavity,  through  the  inner  wall  of  the  left 
orbit  at  the  junction  of  the  anterior  and  middle  thirds, 
and  had  tracked  iunnodiately  below  the  optic  nerve  to  the 
spot  where;  it  was  found  embedded  in  tlu;  outer  wall,  in  its 
postei'ior  l  liii-d. 

'J'lie  forcMgn  body  is  ;i  flake  of  iu(;tal  11  www.  long,  10  nun. 
at  its  widest,  ;ind  4*5  mm.  ;it  its  fliickest. 

The  whole  coiileiits  of  (he  left  oi-hit  were;  removed  and 
carefully   dissected.       ( )n     uneoveriug    the    optic    nerve,    a 


PLATE    IX. 

Illustrates  Sir  W.  T.  Lister's  and  Mr.  M.  L.  Hine's  paper  on 
A  Preliminary  Note  on  the  Condition  known  as  Evulsion 
of  the  Optic  kerve  (p.  196). 

Fig.  3. — Section  through  optic  disc  of  Case  8  showing  the  empty 
nerve-sheath. 

Fig.  4. — Section  of  globe  of  Case  4,  showing  the  sheath,  devoid  of 
nerve-fibres,  and  occupied  by  blood  and  coiled  remains  of  retina,  which 
had  been  dragged  back  when  the  nerve  was  retracted. 
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Illustrates  Sir  W.  T.  Lister's  and  Mr.  M.  L.  Hine's  paper  on 
A  Preliminary  Note  on  the  Condition  known  as  Evulsion 
of  the  Optic  Nerve  (p.  196), 

Fig.  5. — Section  through  the  optic  nerve  and  disc  in  Case  5,  showing 
tlie  retracted  end  of  the  nerve  tucked  into  the  gap  in  the  under  part 
of  the  nerve-sheath.  The  tear  in  the  sheath  is  surrounded  by  a  mass 
of  inflammatory  tissue  in  which  is  embedded  a  fragment  of  bone  and 
a  small  implantation  cyst  lined  by  columnar  epithelium,  derived  from 
nasal  mucous  membrane. 

Fig.  G. — Globe  and  optic  nerve  in  Case  5,  with  fragment  of  shrapnel 
which  caused  the  injury.  The  mass  of  inflammatory  tissue  is  situated 
on  the  under  side  of  the  nerve. 
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hard  mass  of  iiiflanunatory  scar-tissue  was  toiiiid  ad- 
hering to  the  lower  surface  of  the  nerve  and  l)ack  of 
the  globe,  but  the  upper  surface  of  the  nerve-sheath  was 
absolutely  intact  and  unaffected  (see  PI.  X,  fig.  ()).  After 
freezing  and  making  an  equatorial  secti(jn  of  the  gh)be, 
macrosco])ic  examination  showed  retinal  and  choroidal 
ha)morrhages  scattered  all  over  the  back  of  the  eye  and 
extending  as  far  forwards  as  the  ora  serrata,  with  exten- 
sive whitish  areas  round  the  disc.  '^J^he  disc  itself  appeared 
as  a  sharply-cut  pit,  but  the  torn  edge  of  the  retina  could 
not  be  definitely  made  out.  The  vitreous  showed  some 
streaky  opacity.  The  front  of  the  eye  looked  normal. 
Microscopic  sections  were  made  longitudinally  through  the 
nerve,  its  boss  of  scar-tissue,  and  the  disc.  These  showed 
that  the  nerve-sheath  was  perfectly  intact  above,  as  noted 
before,  but  below  there  was  a  gap,  where  it  had  evidently 
been  divided  about  4  mm.  from  the  back  of  the  eye.  Tlie 
nerve-fibres  and  lamina  cribrosa  had  been  forced  back 
from  the  disc,  and  the  nerve  end  was  lying  tucked  round 
into  the  gap  of   the  nerve-sheath  (PI.  X,  fig.  5). 

The  nerve-sheath  in  front  was  an  em])ty  sleeve  except 
for  some  vitreous  matter  undergoing  organisation. 

Jn  the  orbital  fat  close  to  the  gap  in  the  nerve-sheath 
was  a  fragment  of  bone,  and  a  little  further  away  from  the 
sheath  was  a  small  implantation-cyst  lined  with  nasal 
mucous  mend)rane. 

'I'he  pial  sheath  of  the  nerve  behind  showed  well- 
marked  septic  meningitis. 

Whether  the  nerve-sheath  had  been  cut  by  the  fragment 
of  bone  or  the  foreign  body  cannot  be  ascertained.  The 
foreign  body  must,  in  any  case,  have  travelled  very  close 
to  the  nerve,  if  it  did  not  actually  cut  it. 

This  case  shows  quite  definitely  that  so-called  "  evulsion 
of  the  nerve,"  as  recognised  o})hthalmoscopically,  can  be 
caused  by  the  passage  of  a  missile  behind  the  eye  without 
tearing  away  the  nerve-sheath  from  the  back  of  tlie  globe, 
and  in  our  judgment  the  cutting  of  tlir  nerve-slu-at  li  on 
the  side  was  not  instrumental  in  causing  the  evulsion. 
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We  have  not  yet  had  an  opportunity  of  going  into  the 
literature  fully  to  learn  if  a  sufficient  length  of  optic  nerve 
was  examined  in  any  of  the  eight  cases  previously  recorded 
to  showhowfar  the  nerve-tissue  was  retracted  in  the  sheath. 
As  far  as  we  can  gather  the  eyes  were  excised  in  the  ordinary 
way  except  in  Reis^  case,  in  which  there  was  evulsion  of 
the  nerve  associated  with  avulsion  of  the  globe,  and  the 
sheath  was  found  more  or  less  empty.  Our  Case  5  is  the 
only  one  we  know  of  at  present  which  shows  the  end  of 
the  nerve  lying  retracted  in  the  sheath. 

Considering  the  aetiology  of  evulsion,  we  find  that  there 
is  a  great  variety  of  blows  which  may  produce  the 
condition.      Thus  it  has  followed — 

(1)  Blows  on  the  front  of  the  eye. 

(2)  Penetrating  wounds  of  the  eyeball  itself. 

(3)  Penetrating  wounds  of  the  orbit  without  penetra- 
tion of  the  eye,  and  these  may  occur — 

(a)  Wither  at  the  side  of  the  eye,  or 

(b)  Behind  the  eye,  with  or  without  division  of  the 
optic  nerve. 

The  actual  mechanism  of  evulsion  must  vary  with  the 
different  blows.  The  nerve-tissue  is  in  some  way  either 
pushed  or  pulled  out  of  the  scleral  ring  and  the  sheath 
immediately  behind  the  ring. 

Blows  on  the  front  of  the  eye  and  penetrating  wounds 
at  the  side  of  the  orbit  more  generally  cause  rupture  of  the 
sclerotic  than  evulsion  of  the  nerve  ;  but  of  the  twenty-six 
cases  of  evulsion  previously  recorded  there  are  several 
following  such  blows.  One  explanation  of  such  cases  is 
that  intra-ocular  tension  rises  to  such  a  height  that  it 
})ushes  tlie  lamina  cribrosa  and  nerve-tissue  backwards 
into  the  sheath.  (It  would  be  well  worth  while  to 
examine  the  scleral  ring  in  a  series  of  cases  of  rupture^ 
of  the  eye  to  see  if  these  showed  any  signs  of  (ivnlsion  of 
tlie  nerve,  and  its  relative  frecjuency.) 

Another  explanation  is  that  these  blows  may  produce 
such  extreme  rotation  of  the  globe  that  the  nerve  is  put 
80  severely  on  the  stretch  that    the    nervc-librc^s  are   torn 
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away  from  tho  disc.  'I'lic  fibres  would  clearly  give  way 
first  oil  the  opposite  side  to  wliicli  tlie  eye  was  rotated  ; 
thus  in  a  case  recorded  by  ilesse,  a  penetrating  wound 
of  the  orbit  on  the  inner  side  with  a  pointed  stick  caused 
rupture  of  the  lainina  cribrosa  and  nerve-fibres  on  the 
outer  side. 

Also  again  in  Mr.  Lang's  case,  the  blow  on  the  eye 
with  a  clothes-pole  caused  tearing  of  the  lower  half  of 
the  nerve.  Lie  suggests  that  the  eye  was  so  forcibly 
rotated  upwards  that  the  nerve  gave  way  below. 

According  to  this  latter  explanation,  evulsion  would  l)c 
caused  by  a  pulling  out  of  the  nerve. 

When  a  foreign  body  passes  throuyJi  tlie  eye,  it  may  have 
such  an  explosive  effect  that,  in  addition  to  causing  rupture 
of  the  sclerotic,  the  lamina  cribrosa  may  give  way  and  the 
nerve  be  pushed  out.  Captain  Foster  Moore  kindly 
allows  us  to  mention  a  case  he  had  at  Etaples,  which 
supports  this  view,  where  with  an  explosive  rupture  due 
to  the  passage  of  a  missile  tlirough  the  eye  and  orbit,  the 
front  half  of  the  sclera  was  completely  separated  from 
the  back  half,  and  in  this  case  the  scleral  ring  and  the 
nerve-sheath  were  found  empty. 

We  have  lastly  to  deal  with  retro-ocular  pene- 
trating wounds. 

Prof.  Lagrange  in  the  description  of  these  cases  in  his 
Fractures  of  the  Orint,  says  :  ''  The  force  before  dividing 
and  bruising  the  nerve  thrusts  it  violently  forward  in  the 
direction  in  which  the  projectile  is  travelling,  Jind  tends 
to  tear  it  From  its  insertion  in  the  eyeball."  After 
referring  to  two  cases  he  adds,  "  the  pathogenesis  of  such 
lesions  presents  no  obscurity."  It  is,  however,  our  opinion 
that  the  matter  cannot  be  dismissed  so  simply,  nor  do  wo 
think  his  explanation  is  correct,   f(n*  — 

(1)  In  the  first  place  none  of  our  cases  show  the  nrrve- 
sheath  torn  from  its  insertion  in  the  eyeball,  so  that  if 
such  a  condition  ever  occurs  it  is  not  a  necessary  factor. 

(2)  We  do  not  consider  that  division  of  the  nerve- 
sheath —  either   complete  or  partial — is  a  necessary  factor. 
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It  is  true  that  where  the  missile  divides  the  nerve  close 
to  the  globe  evulsion  may  occur,  as  in  Case  1  (in  which 
case  it  was  partial).  But  if  the  nerve  is  cut  further 
back,  as  we  have  found  in  certain  other  cases,  no 
evulsion  takes  place.  Evulsion  occurred  in  Cases  2,  3  and  4, 
in  which  there  was  no  division  or  wound  of  the  nerve- 
sheath,  so  far  as  we  are  aware,  and  in  Case  5  the  wound 
in  the  sheath  was  only  on  one  side. 

It  seems  clear  therefore  that  division  of  the  nerve- 
sheath,  partial  or  complete,  is  not  a  necessary  factor  in 
the  production  of  evulsion. 

How,  then,  can  nerve-tissue  be  pulled  out  of  the  eye 
leaving  the  nerve-sheath  intact  ? 

We  put  forward  the  following  explanation  :  The  nerve- 
sheath  contains  elastic  fibres  but  the  nerve-tissue 
contains  none,  as  we  have  seen  from  sections  kindly 
prepared  for  us  by  Dr.  Turnbull.  The  sheath  therefore 
is  more  elastic  than  the  contained  nerve. 

When  a  missile  passes  through  the  orbit  close  to  the 
nerve  and  the  back  of  the  globe  two  things  will  happen. 
The  explosive  force  produced  by  the  passage  of  the  missile 
causes — 

(1)  The  globe  to  be  pushed  forward. 

(2)  The  nerve  to  be  pushed  on  one  side. 

Both  of  these  factors  will  tend  to  stretch  the  nerve 
just  behind  the  globe.  The  nerve-sheath,  being  elastic, 
stretches  ;  the  nerve-tissue  within,  being  less  elastic,  is 
pulled  out  of  the  eye  and  a  tearing  occurs  somewhere  in 
the  retina.  The  nerve,  retracting  like  a  piston  in  a 
cylinder,  drags  after  it  the  lamina  cribrosa,  and,  if  tliere 
is  no  lijumorrhage,  a  tongue  of  vitreous. 
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Mr.  E.  E.  Henderson  said  he  met  with  a  case  some 
years  ago  in  civil  practice  which  might  throw  some  light 
on  the  aetiology.  A  boy,  ast.  15  years,  was  struck  in  the  face 
by  a  pile  of  bricks  thrown  from  a  cart.  There  was  no 
external  injury  to  the  eye  itself,  but  perception  of  light 
was  immediately  and  completely  lost.  A  fortnight  later 
the  media  were  sufficiently  clear  to  enable  the  observer  to 
see  that  the  lower  half  of  the  disc  was  represented  by  a 
hole  and  that  the  lens  was  partially  dislocated.  He  thought 
it  was  a  result  of  squeezing  the  whole  orbit  suddenly 
together;     there    was   no   fracture  demonstrable.      There 
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was  a  heated  correspondence  on  the  question  of  damages, 
as  the  employers  refused  to  believe  that  so  normal- 
looking  an  eye  could  be  completely  blind.  The  case  was 
reported  with  an  illustration  and  bibliography  at  the 
Royal  Society  of  Medicine  on  June  10th,  1914. 

Mr.  Wallace  showed  paintings  of  the  fundus  oculi  from 
soldiers  who  had  suffered  the  type  of  injury  under 
discussion. 

Mr.  M.  L.  Hepbckn  said  he  was  much  interested  in 
Col.  Lister's  paper.  Many  years  ago  he  published  a 
case  which  came  under  Col.  Parsons  at  Moor  fields,  in 
which  a  boy  had  stumbled  over  the  trunk  of  a  tree  and 
received  a  horizontal  wound  in  the  lower  lid,  along  the 
lower  margin  of  the  orbit.  The  fundus  showed  every  sign  of 
rupture  of  the  lamina  cribrosa.  At  the  time  he  advanced 
the  only  theory  which  he  thought  could  explain  it — that 
a  broken-off  branch  of  the  tree  had  punctured  the  skin, 
passed  along  the  floor  of  the  orbit,  caught  the  optic 
nerve  and  pushed  it  back,  and  in  that  way  ruptured  the 
lamina  cribrosa.  The  eye  was  not  removed,  and  this 
theory  could  not  be  proved,  but  it  was  substantiated  by 
Col.  Lister's  point,  that  the  optic  sheath  had  sufficient 
elasticity  to  be  pushed  back  without  itself  suffering  damage, 
while  the  parts  contained  in  it  were  ruptured. 

Mr.  M.  S.  Mayou  said  it  was  necessary  to  distinguish 
these  cases.  Mr.  Wallace  showed  large  masses  of 
exudation  over  the  disc.  After  operations  for  optic  nerve 
tumours,  when  one  divided  the  nerve  close  behind  the 
globe  one  got  a  mass  of  exudation  over  the  situation  of 
the  disc.  Col.  Lister's  case  showed  a  deep  pit  in  the 
position  of  the  nerve.  He  would  like  to  know  whether 
there  were  any  cases  in  which  it  had  been  proved 
patliologically  that  thei'e  had  been  an  evulsion  of  nerve, 
and  where  the  fundus  had  been  se(Mi  witli  a  fibrous  mass 
over  the  disc.  He  wouhl  also  like  to  know  whetlier  one 
could  distinguish  o))hth;ilmoscopically,  apart  from  the  deep 
cup,  between  a  siinj)le  division  of  nerve  and  a  com])lete 
evulsion. 
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Mr.  J.  (J KAY  Cleog  said  that  he  had  come  across^  in 
civil  life,  three  cases,  one  of  whicli  reseiii])led  tlie 
appearance  in  the  ])ictnres  presented  hy  Capt.  Wallace. 
The  man,  in  mania,  shot  himself  througli,  from  one  temple 
to  the  other.  One  eye  was  destroyed,  and  the  second  one 
presented  a  picture  such  as  the  epidiascopic  representation 
showed.  Another  was  that  of  a  boy  who  was  struck  in 
the  eye  by  a  stone.  He  thought  the  pressure  between 
the  inner  wall  of  the  orbit  and  the  globe  had  violently 
displaced  the  globe  forward  and  drawn  out  the  optic  nerve, 
giving  the  appearance  of  a  deep  cup,  such  as  was  shown  by 
Col.  Lister.  Another  case  was  that  of  a  man  who  was  going 
to  an  umbrella  stand  when  his  hat  dropped  on  to  the  fioor^ 
and  on  stooping  down  to  pick  it  up  the  umbrella  nearest 
him  entered  the  globe.  There  was  no  external  wound, 
but  he  was  completely  blind  in  that  eye.  In  that  case 
there  seemed  to  be  no  cupping.  It  could  be  explained 
by  a  tearing  of  the  optic  nerve  immediately  behind  the 
globe. 

Mr.  Cridland  asked  whether  Col.  Lister  would  say 
from  what  situation  the  sections  in  the  fifth  case  were 
taken.  The  drawing  of  the  fundus  showed  a  very  deep 
grey  cup,  but  the"  sections  themselves  showed,  at  the  side 
of  the  nerve,  an  amount  of  tissue  almost  Hush  with  the 
edge  of  the  nerve.  [Col.  Listkk  :  '^J'he  sections  went 
through  the  gap  in  the  nerve,  but  it  has  been  filled  up 
with  organising  vitreous,  I  think.  The  striking  greyness 
in  the  drawing  suggests  a  deep  hole.  The  sections 
distinctly  showed  the  pit.  He  agreed  that  tliere  was 
some  organised  tissue  there.] 

The  President  said  it  was  difficult  for  him  to  under- 
stand the  mechanism  by  which  a  nerve  was  pulled  out  of 
its  sheath,  leaving  the  sheath  intact  ;  it  nmst  require 
great  violence  to  give  such  a  })ul]  and  twist  to  the  nerve 
as  to  throw  out  the  nerve-fibres  and  leave  the  sheath 
intact. 
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2.   Ca8e  of  injury  in  the  region  of  the  eye  hy  a  fork. 
By  Ernest  Clarke. 

A  PATIENT,  aet.  45  years,  the  worse  for  liquor,  stumbled 
upstairs  with  a  three-pronged  kitchen-fork  in  his  hand. 

I  saw  him  four  days  after  the  injury,  and  the  doctor 
told  me  he  had  "  complete  paralysis  ^'  of  the  external 
ocular  muscles  of  the  right  eye. 

There  was  a  certain  amount  of  conjunctivitis,  and  the 
eye  was  perfectly  immoveable.  On  learning  the  history 
and  being  shown  the  fork  minus  the  prongs,  I  asked 
where  the  prongs  were,  and  the  answer  was  "  he  did  not 
know.^^ 

I  examined  the  eye,  and  found  a  hard  protuberance 
over  the  region  of  insertion  of  the  external  rectus  muscle, 
and  with  a  pair  of  dressing  forceps  I  removed  one  of  the 
prongs,  which  had  been  pinning  down  the  muscle ;  this 
prong  was  exactly  3'5  cm.  long.  With  this  removal  he 
was  able  to  move  his  eye  about  normally. 

The  second  prong,  which  was  8  cm.  long,  I  found 
lying  horizontally  in  the  folds  of  the  swollen  conjunctiva 
under  the  lower  lid,  and  the  third  prong,  which  was  2  cm. 
long,  was  lying  under  the  upper  lid. 

Fearing  that  the  prong,  which  had  passed  through  the 
external  rectus,  might  have  penetrated  the  bony  wall  of  the 
orbit,  I  thoroughly  syringed  the  wound  with  a  strong 
solution  of  perchloride  of  mercury. 

'J'lie  eye  itself  was  uninjured,  and  the  patient  made  a 
complete  recovery  in  a  few  days. 

'J'lio  fact  that  three  prongs  of  a  fork  should  enter  the 
region  of  the  eye  without  causing  any  material  damage  is 
Hucli  an  extraordinary  accident  that  J  thought  it  wortli 
recording. 
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1.  Double  sclerectomy. 

By  George  Young. 

The  idea  of  double  sclerectomy  first  originated  in  niy 
mind  when  a  master  of  ophthalmology,  for  wliom  I 
dressed  from  1898  to  1901,  frequently  pointed  out  that 
sclerotomy,  repeated  as  often  as  necessary  till  tension 
remained  permanently  reduced,  was,  in  his  opinion,  the  best 
operative  method  of  dealing  with  chronic  glaucoma^a  view 
which  he  still  held  in  1914,  when  I  demonstrated  my  own 
operation  to  him.  The  burning  questions  he  had  roused 
in  me  were  :  Why  did  it  succeed,  and  could  it  not  be  done 
in  one  move  ?  Years  of  thought  and  clinical  observation, 
particularly  on  gaping  and  good  scars,  led  me  to  suppose 
that  puncture  and  counter-puncture  must  eventually 
become  leaky,  and  I  gradually  planned  this  method,  the 
aim  of  which  is  indeed  to  obtain  those  same  results  in  one 
single  operation.  The  first  performance  was  so  successful 
as  quite  to  warrant  my  going  on  performing  it  in  tentative 
cases. 

The  continued  efficacy  of  this  simplest  and  quickest 
operative  method  of  reducing  tension,  the  important 
surgical  feature  that  only  harmless  conjunctiva  and  sclera 
are  divided,  have  tempted  me  to  accept  your  kind  invitation 
to  speak  of  it  here  to-day.  Far  be  it  from  my  intention  to 
compare  it  with  or  exalt  it  over  other  more-tried  methods. 
I  have  scrupulously,  and  perhaps  over-severely,  limited 
my  efforts  to  desperate  cases,  but  in  all  where  the  rules  were 
carefully  observed  and  which  I  have  been  able  to  follow 
up  or  watch,  the  reduction   of   tension — ever   prompt  and 
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striking  at  the  time  of  operation — lias  also  been  permanent, 
and  no  unfortunate  sequelge  have  appeared.  The  method 
of  operating  is  as  follows  : 

The  instruments  I  use  are  a  speculum,  conjunctival 
forceps,  strabismus  scissors,  a  1  mm.  trephine,  and  three  silk 
sutures. 

In  ordinary  cases  first  adrenalin  pure,  then  2  per  cent, 
holocaine  or  cocaine,  repeated  two  or  three  times,  are 
instilled.  Where  hyperasmia  is  great  a  subconjunctival 
injection  of  the  same  is  quite  helpful.  Swabs  of  adren- 
alin are  also  useful.  These  preparations  are  also  necessary 
where  general  anaesthesia — preferably  chloroform — is  used. 
They  do  away  with  profuse  bleeding,  and  chiefly  with  the 
conjunctival  reflex,  so  the  operation  can  begin  sooner 
and  less  chloroform  be  inhaled.  The  conjunctival  reflex, 
which  often  persists  tenaciously  even  under  deep  general 
anaesthesia,  is  quickly  abolished  by  local  anaesthesia.  This 
is  very  marked  and  interesting,  and  I  suppose  signifies  it 
is  a  true  reflex.  Before  operating  I  record  the  tension 
with  the  tonometer,  and  also  dimple  the  cornea  with  a 
blunt  instrument  and  palpate  it  with  my  finger,  to  get 
an  idea  and  visual  and  tactile  impression  of  its  pitting  to 
the  instrument  and  its  resistance  to  the  finger. 

A  large  conjunctival  flap  is  important.  A  circular 
incision  right  down  to  the  sclera  is  made  concentric  with 
the  corneal  margin  and  reaching  nearly  to  the  insertion 
of  the  inferior  rectus,  and  extending  on  both  sides  to  an 
imaginary  tangent  to  the  cornea.  With  closed  scissors 
the  whole  conjunctiva  is  gently  reflected  towards  the 
linibus,  but  only  as  far  as  this  goes  quite  easily,  no  force 
or  persistence  at  this  step  being  needed  ;  the  cornea  is  not 
actually  reached.  'J'he  first  sclerectomy  is  made  about  2  or 
3  mm.  to  one  side  of  the  vertical  diameter  of  the  cornea. 
It  is  made  directly  over  the  ciliai-y  body.  It  includes 
only  sclera  and  does  not  open  the  anterior  chamber.  Yet 
it  must  be  made  as  near  the  limbus  ;is  can  be  done 
wit  limit  l)utt()!i-lioling  the;  conjuiicl  ivnl  11a})  or  entering 
tlic  niitcrior  cliiinibci-.      The  trephine  is  repeatedly  applied 
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iuid  removed  in  order  to  control  tlie  position  of  the 
opening  by  eye  and  correct  it  if"  necessary.  To  stray 
from  the  limbus  is  fatal,  as  it  encourages  future  prolapse 
of  the  ciliary  body.  As  soon  as  the  disc  of  sclera  is 
removed  a  hernia  of  ciliary  body,  sometimes  quite  c(jn- 
siderable,  appears.  A  dull  cobweb-like  coating  over  this 
hernia,  possibly  lamina  fusca,  is  often  noticeable.  It  must 
be  removed  with  another  turn  of  the  trephine.  There  is 
no  danger  of  cutting  the  uvea,  which  evades  the  edge. 
But  this  cobweb  must  go.  The  hernia  must  show  up 
shiny  and  deep  black,  and  have  a  bright  high-light  on  it 
like  that  on  the  beady  black  eye  of  a  small  bird. 

Fia.  17. 


And  here  I  wish  to  emphasize  the  absolute  necessity  of 
making  a  second  opening.  It  is  most  essential  to  do  so, 
as  the  next  step  at  once  shows,  for  no  sooner  is  the  second 
sclerectomy  made,  at  a  point  symmetrical  to  the  first,  than 
the  hernia  in  the  first  opening  drops  back  prom])tly,  and 
the  second  opening  produces  no  hernia  at  all.  Here  again 
the  bright  high-light  must  be  sought  for  and  the  dull 
cobweb  removed  carefully.  The  conjunctiva  must  be 
sutured  in  three  places,  to  draw  it  well  away  from  the 
two  holes,  by  taking  a  wide  bit  of  conjunctiva  into  the 
needle  on  the  peripheral  side  of  the  incision  and  placing 
the  direction  of  the  sutures  in  the  line  of  radii  to  the 
cornea. 

If  the  cornea  be  now  pitted  with  the  instrument  it 
proves  to  dimple  much  more  easily  than  before.  If 
palpated  with  the  finger  it  is  notably  softer.  The 
tonometer  records  a  low  degree   of   normal  tension.        No 
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drops  are  used.  The  eye  is  washed  daily  with  a  simple 
warm  wash.  A  light  pad  is  sufficient  dressing.  The 
conjunctival  reaction  is  quite  violent.  Ohemosis  at  the 
first  and  subsequent  dressings  is  a  marked  feature  and  is 
welcomed  as  a  favourable  sign.  For  five  days  I  control 
tlie  tension  only  with  the  finger,  and  if  it  suggests  to  me 
that  it  may  be  rising,  I  do  three  minutes^  massage  t.i.d. 
for  a  day  or  two.  The  sutures  are  removed  on  the  fifth 
day.  Tension  is  recorded  with  the  tonometer.  Very  soon 
traces  of  the  operation  only  remain,  and  in  good  light  the 
grayish  translucency  of  the  patent  holes  is  to  be 
expected. 

The  operation  is  not  new.  Its  first  conception  was 
twenty-one  years  ago,  its  first  performance  was  in  New 
York,  on  Virginia  M — ,  January  20th,  1912.  This  case,  as 
well  as  the  technique  of  the  operation,  are  fully  described 
in  the  Ophthalmoscope  of  1912  and  1914,  under  the  title 
of  "  Decompression.^^  The  striking  result  in  her  case  is 
being  carefully  watched  and  has  remained  permanent  up 
to  the  present,  and  I  hear  from  her  from  time  to  time. 

In  the  present  slight  modifications  I  have  discarded  all 
such  devices  as  hooks  and  stop-gauges  and  prefer  the 
freedom  of  any  of  the  simple  trephines,  1  mm.  being 
ample  and  safer.  It  must  be  sharp.  I  operate  at  the 
lower  limbus,  partly  because  it  leaves  the  upper  one  free 
in  the  event  of  further  operation  becoming  necessary, 
partly  because  in  general  anaesthesia  the  eye  rolls  up  and 
presents  that  part.  There  is  no  disfigurement.  Also,  if 
there  be  any  virtue  in  the  supposition  that  gravitation 
helps  drainage,  this  would  be  the  more  favourable  position 
of  the  two. 

Ill  my  article  on  this  operation  in  the  Ojihthalmoscope 
of  1914  J  end  l)y  advocating  that  we  should  resist  the 
teinptati(jn  of"  trying  it  in  acutc^  glaucoma.  I  think  (juite 
(liJTcrently  to-day.  h^irly  this  ye;ir  a  patient  came  to  the 
Kssex  (Jounty  Hospital  with  (loul)l('  acut(^  glaucoma  of 
(iv(j  weeks'  standing.  I^'or  reasons  ui)nec(>sRJiry  to  d(»tail 
tjhe    waa    beyond    improvement.         liight-perce[)tion     was 
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j^-oiic  ill  t  lie  left  eye,  and  ;i  small  island  «d  LL-nijxjrai  liidd  was 
all  that  remained  in  tlio  ri^lit,  whore  hand-movements 
could  be  seen.  To  be  quite  fair  1  performed  a  broad 
iridectomy  on  the  latter  and  double  sclerectomy  on  the 
former.  I  wish  1  had  done  my  operation  on  both.  Tlie 
two  operatioms  were  technically  correct,  but  the  iridectomy 
resulted  in  expulsive  hiomorrhage  on  the  second  djiy,  while 
the  double  sclerectomy  reduced  the  tension  immediately, 
healed  uneventfully,  with  so  far  no  recurrence.  A  few 
days  later  another  case,  in  which  I  had  performed 
a  successful  extraction  of  senile  cataract  last  year, 
developed  acute  glaucoma  in  that  eye.  I  performed 
double  sclerectomy  nine  hours  after  the  attack.  Tension 
dropped  promptly  and  vision  returned.  1  ventured  it 
because  there  is  an  uncomplicated  mature  cataract  in  the 
other  eye.  I  watch  her  closely.  She  is  still  all  right. 
The  eye  is  quiet.  She  is  up  and  about  alone  as  if  nothing 
had  happened.  In  future  I  have  a  mind  always  to  perform 
double  sclerectomy  in  acute  glaucoma  at  the  lower  limbus. 
Iridectomy  can  be  performed  afterwards  at  the  upper 
limbus  if  required.  But  my  feeling  to-day  is  that  the 
reduction  of  tension  will  cure  acute  glaucoma,  no  matter 
how  it  is  attained,. and  that  iridectomy  has  nothing  to  do 
with  it  as  such. 

In  conclusion  let  me  say  that  in  all  cases  I  strive  to 
avoid  operating  at  all  if  I  can  justify  it.  The  more  I  toil 
with  you  all  at  this  dreadful  scourge,  the  more  1  try  to 
save  my  patient  the  ordeal  which  1  know  an  eye  operation 
would  mean  to  myself.  I  feel  it  my  duty  first  to  sound 
the  value  of  miotics,  and  to  spare  no  efforts  in  determining, 
under  guidance  of  my  trusty  and  well-tried  old  friend, 
my  Schiotz  tonometer,  the  strength  and  interval  of 
instillations,  and  do  not  trust  them  unless  they  bring  the 
tension  well  down  to  the  physiological  average,  which  with 
my  instrument  is  4*5°  with  5-5  gr.  1  instil,  after  first  taking 
the  tension  on  the  natural  eye,  1  per  cent,  pilocarpine,  and 
take  it  again  in  forty  minutes.  If  still  increased  I  use  2  per 
cent.     If  in  forty  minutes  it  is  still  up,  1  order  mixture  of 
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1  per  cent,  esevine,  2  percent,  pilocarpine  and  10  per  cent, 
dionin,  reinforced  with  hot  compresses,  t.i.d.  for  three  days. 
If  this  does  no  good  I  tell  the  patient  that  an  operation 
is  the  only  chance.  If,  on  the  other  hand,  1  per  cent, 
or  2  per  cent.,  or  even  8  per  cent,  pilocarpine  brings  the 
tension  down  to  average,  I  next  ascertain  the  duration  of 
the  effect  by  hourly  tonometric  readings,  and  order  the 
weakest  solution  that  is  capable  of  maintaining  this  tension 
for  fully  long  enough  to  allow  its  use  with  safety  three  or 
four  times  a  day.  Surely  those  cases  that  respond  to  miotics, 
even  desperate  ones,  hold  what  they  have  got  or  lose 
ground  very  slowly,  and  pilocarpine  seems  to  be  tolerated 
indefinitely  :    such  at  least  has  been  my  experience. 

In  my  humble  opinion  tension,  vision  and  the  peripheral 
field  for  white,  in  prognosis,  lord  it  over  central  defects, 
to  which  I  can  so  far  only  attribute  diagnostic  value.  I 
have  recently  found  them  to  be  often  so  relative  and 
transitory  that  miotics  or  massage  will  cure  them  "  while 
you  wait."  In  a  case  the  other  day  a  patient  had  a  very 
wide  band  of  scotoma  connecting  the  blind  spot  below 
with  the  peripheral  defect,  in  which  he  could  not  even  see 
a  10  mm.  white  square  at  1  m.,  and  in  less  than  one  hour 
after  2  per  cent,  pilocarpine  he  saw  it  quite  plainly.  The 
pressure  on  the  upper  semicircular  fibres  had  simply  been 
released.  One  can  almost  blind  oneself  by  pressing  even 
lightly  on  the  eyeball  for  long,  as  in  sleep  against  the 
pillow,  and  it  takes  many  minutes  to  recover  clear  vision 
again. 

If  I  have  ventured  to  draw  your  attention  to  double 
sclerectomy,  perhaps  prematurely,  in  view  of  my  limited 
sphere  of  action,  my  conservatism  and  a  very  small  body 
of  cases  I  have  to  show  as  against  the  enormous  numbers 
now  to  hand  by  other  methods,  it  is  because  it  succeeds. 
Why  it  succeeds  is  for  discussion,  and  may  throw  some 
more  light  on  the  subject  in  general.  I  shall  feel  only  too 
thankful  f'oi-  your  suggestions,  and  be  glad  to  contribute 
what  litth;  J  have  to  offer  in  the  way  of  attempted 
explanation.       'i'o   tliose   of   you   who   may   deem    it  worth 
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your  wliile  to  try  tliis  operation  I  i-epcjil,  do  not  stray 
IVoni  the  liiiibus  or  eiitei"  the  anterior  chamber,  but  make  a 
second  opening. 

Mr.  Harrison  Butlkr  asked  whetlier  lie  correctly 
understood  that  in  this  method  the  trephining  was  done 
in  the  lower  portion  of  the  eye,  and  he  wouhl  like  to 
know  whether  there  was  not  great  difficulty  in  making 
the  second  trephine?  hole  when  the  eye  had  already 
become  soft  from  the  first  trephining.  He  also  asked 
the  reason  for  not  doing  it  as  near  the  cornea  as  possible. 

Mr.  B.  Cridland  asked  what  was  the  after-appearance 
of  the  eye  after  Mr.  Young's  procedure.  Did  the  author 
obtain  a  bleb,  as  in  the  successful  cases  after  ordinary 
trephining  or  any  operation  for  sclerectomy  ?  Also,  what 
was  the  tension  in  the  late  cases,  taken  some  time  after 
the  operation  ? 

The  President  said  he  thought  this  operation  was  a 
singularly  easy  one  in  comparison  with  the  other  ])ro- 
cedures.  For  instance,  when  doing  a  trephine  operation 
on  the  upper  border  of  the  cornea,  the  operator  was 
usually  greatly  troubled  by  the  haemorrhage  from  the 
vessels  when  trying  to  split  the  cornea.  When  the 
trephining  was  done  below,  any  haemorrhage  could  be 
controlled  and  kept  out  of  the  field  of  operation.  What 
was  most  difficult  in  the  ordinary  trephining  operation 
(Elliot's)  was  the  splitting  of  the  cornea.  He  found  that 
difficult  to  achieve  satisfactorily  without  producing  a 
button-hole  in  the  Hap.  All  that,  however,  was  avoided 
in  this  plan  of  Mr.  Young's,  because  one  went  as  close  to 
the  cornea  as  possible  without  any  attem})t  to  split  it,  and 
then  the  sclerotic  was  trephined.  That  he  had  occa- 
sionally done,  not  by  design,  but  because  he  had  failed  to 
split  the  cornea.  The  results  of  that  had  been,  in  his 
experience,  very  good,  but  he  always  endeavoured  to 
perform  the  typical  Elliot's  operation. 

Mr.  N.  Bishop  Harman  said  that  in  the  ordinary  eyes- 
right  position  of  the  human  eye,  the  lower  corneal  linibus 


216  INTRA-OCULAR    TENSION. 

and  a  little  of  the  conjunctiva  (which  included  the  site  of 
this  operation)  was  nearly  always  exposed  immediately 
above  the  lid.  That  position  he  thought  was  particularly 
vulnerable.  In  the  South  African  war  he  had  often  seen 
men  coming  in  after  a  march  in  the  dust,  and  when  one 
looked  at  their  eyes  the  edge  of  the  lower  lid  was  found 
covered  with  a  line  of  dust,  which  clung  there,  despite 
blinking.  That  meant  that  after  Mr.  Young^s  operation 
the  most  vulnerable  part  of  the  eye  would  be  in  direct 
contact  with  all  the  collections  of  dust  which  came  on  to 
the  edge  of  the  lower  lid,  and  with  every  movement  of 
the  lid  there  would  be  a  tendency  for  it  to  be  rubbed  in. 
Members  knew  the  effect  of  rubbing  microbes  on  to  a 
tender  surface.  From  that  standpoint  he  regarded  as 
very  dangerous  the  operation  now  proposed.  If  it  could 
be  done  from  the  upper  part  of  the  cornea,  well  and 
good  ;  but  to  make  these  two  holes  at  places  where  the 
eye  was  most  exposed  to  friction  of  the  lid  and  to  organ- 
isms which  might  be  collected  on  the  lower  lid  was,  in  his 
opinion,  reprehensible. 

Mr.  George  Yoqng,  in  reply,  said  Mr.  Butler  asked  him 
why  the  operation  was  performed  at  the  lower  segment. 
He,  the  speaker,  used  to  do  it  in  the  upper  segment. 
There  were  several  reasons  why  he  did  it  in  the  lower 
portion,  the  main  reason  being  that  it  left  the  upper  part 
free  for  a  future  operation,  if  such  proved  to  be  necessary. 
The  second  reason  was,  that  in  one  case  he  had  to  do  it 
under  a  general  anaesthetic,  the  patient  being  very  nervous. 
Wlien  the  eyeball  rolled  upwards,  presenting  the  lower 
limbus,  it  was  very  difficult  to  pull  it  down  with  forceps. 
Therefore,  he  tried  doing  it  at  the  lower  limbus  because 
he  could  not  get  at  the  upper  one,  and  he  found  the 
result  was  extremely  good.  He  thought  that  when  done 
at  the  lower  limbus  gravitation  might  help.  He  did  not 
think  there  was  any  danger  of  infection  at  the  lower 
point,  owing  to  the  very  large  conjunctival  Hap.  He  did 
not  think  any  dust  could  get  into  the  extremely  small 
openings   tliere   were.      However,  there   was  no  objection 
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to  doing  it  at  the  iij)j)('r  liiiibus  ;  it  was  as  successful  abm'e 
as  below.  And  there  was  no  difficulty  about  tlie  second 
opening,  because  the  tension  did  not  drop  until  the  second 
opening  had  been  made.  The  anterior  chainliei-  was  not 
opened.  Only  the  first  opening  produced  a  marked 
liernia,  which  blocked  the  hole  as  soon  as  it  was  made. 
The  tension  dropped  at  once  when  the  second  hole  had 
been  made.  As  soon  as  tlie  disc  was  removed  the  ciliary 
body  went  in  like  a  bung  into  a  bai-rel,  but  as  soon  as  the 
second  opening  was  made  it  fell  back,  and  the  tension  was 
found  to  be  down.  The  trephine  opening  was  1  mm., 
which  he  regarded  as  large  enough  ;  he  formerly  made  a 
larger  one.  With  regard  to  the  question  why  a  trephine 
opening  was  not  made  after  splitting  the  cornea,  lie  had 
no  wish  to  open  the  anterior  chamber.  'J'he  operation  did 
not  leave  disfigurement,  and  that  was  another  reason  why 
he  chose  the  lower  part  of  the  limbus  for  the  procedure. 
After  a  few  weeks  one  could  scarcely  detect  any  trace  of 
the  operation  having  been  done  ;  there  were  only  two 
gfraphite-coloured  spots,  and  until  the  lid  was  pulled  down 
for  inspection  the  disfigurement  was  nil.  That  remark 
covered  the  answer  to  Mr.  Cridland's  question  :  the  tension 
was  down  immediately  on  the  operating  table,  and  though 
he  had  been  able  to  watch  some  of  his  cases  periodically, 
he  had  never  found  a  case  of  relapse.  His  career  had 
been  very  varied  since  he  devised  this  operation,  and  it 
was  difficult  to  keep  in  touch  with  distant  cases,  but  he 
had  ke])t  himself  informed  as  to  the  progress  of  his  first 
(1912)  New  York  case.  He  did  the  operation  in  two 
cases  at  Berne,  Switzerland  (1914),  with  good  immediate 
result,  but  of  them  he  had  failed  to  obtain  subsequent 
reports.  His  Colchester  cases  (1916,  etc.)  h;ul  all  been 
successful,  but  numbered  only  about  twelve.  He  had  lost 
the  eye  in  only  one  case  (1912),  on  which  he  experimented 
and  strayed  from  the  limbus  ;  that  this  is  a  mistake  is  an 
experience  which  he  believed  others  had  had  too.  With 
regard  to  the  President's  remark  that  it  was  an  easy 
operation,   he    thought    it   was   the   simplest    one,   and   lie 
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claimed  that  its  chief  advantage  was  that  it  interfered 
witli  only  unimportant  structures — the  conjunctiva  and 
sclera. 


2.    77ie  future  glaucoma  ojyeration. 
By  H.  Herbert. 

Thk  above  title  applies  more  particularly  to  the  later 
portion  of  this  paper — the  more  important  portion.  But 
the  whole  hangs  together,  and  one  part  would  be  incomplete 
without  the  other.  The  whole  is  a  report  on  three  years' 
work  in  India,  where  one's  glaucoma  operations  are  still 
nearly  all  upon  eyes  at  a  very  advanced  stage  of  the 
disease.  The  surgeon  must  do  his  best  to  obtain  quick, 
full  and  permanent  reduction  of  tension  to  save  the  little 
7'emaining  sight  in  the  eyes,  which  he  has  no  hope  of 
keeping  under  prolonged  observation. 

At  first  I  tried  various  modifications  of  flap  sclerotomy, 
but  failed  to  obtain  sufficiently  definite  results.  I  was 
therefore,  as  on  former  occasions  in  India,  driven  to  an 
iris-prolapse  operation,  and  performed  it  almost  exclusively 
for  rather  more  than  half  of  the  period.  At  the  end, 
however,  I  only  performed  it  when  for  any  reason  an 
attempt  to  produce  an  iris-free  filtering  cicatrix  by  the 
method  described  below  could  not  be  made,  or  when 
the  conditions  were  unsuitable  for  the  latter — i.  e.  in 
congestive  glaucoma.  Congestive  glaucoma  being,  even 
in  India,  very  much  less  common  than  non-congestive 
types,  the  application  of  the  prola])se  method  became  very 
restricted.  Yet  as  a  good  "  second  string  ''  this  operation 
may  prove  to  have  an  assured,  if  limited,  future.  It  has 
strong  claims  to  consideration  in  preference  to  iridectomy  : 
(1)  it  is  largely — pei-lnips  entirely — irc^e  from  the  more 
inipi-essive  imm(;diate  risks  ol"  wide  classical  iridectomy  in 
advancfMl  chronic  glaucoma.  (2)  Kvontually  complete 
reduction  of    tension   appears  to  be  certain,  though  it  may 


THK     KlJTlJIiK    (JLAUCOMA    OI'KIJATION.  219 

be  dehiyed.  (•J)  Jiid«^iiit{  trc^iii  appujinuicos  a  very  con- 
siderable measiu'e  of  protection  against  late  infecti<jn  is 
obtainable  if  a  sufficient  length  of  wound  is  occupied  by 
the  fold  of  iris. 

'J^hese  benefits  constitute  the  Tnaiii  desiderata  of  any 
glaucoma  operation  ;  but  the  statements  hero  made 
regarding  them  liave  been  very  guarded,  especially  in 
the  case  of  No.  (3),  because  of  the  exceptional  diffi- 
culties in  following  up  cases  in  India.  Though  1  have 
operated  upon  hundreds  of  eyes  by  iris-inclusion  methods 
at  different  times,  I  have  seen  very  few  of  them  after  two 
or  three  months  had  passed.  Still,  this  latest  experience 
is  worthy  of  record  if  only  for  the  observations  which  liave 
been  made  under  No.  (3). 

The  Incision. 

The  incision  is  the  same  for  the  two  operations — the 
iris-inclusion  method  and  the  iris-free — except  that  it 
should  be  more  regularly  of  full  size  for  the  latter.  It 
is  purely  subconjunctival,  made  by  puncture  and  counter- 
puncture  with  a  1  mm.  Graefe  knife.  The  only  con- 
junctival opening  is  the  entrance  puncture  of  the  knife, 
3  mm,  from  the  limb  us. 

At  first  I  kept  the  section  small,  but  afterwards  enlarged 
it  as  I  slowly  realised  that  apparently  it  can  be  made  to 
the  full  size  of  the  widest  glaucoma  iridectomy  with 
perfect  safety  in  the  most  advanced  primary  glaucoma. 
However,  for  the  iris-incarceration  method  there  is  no 
advantage  in  making  a  wound  larger  than  one  can  occupy 
with  iris,  since  the  unoccupied  ends  heal  up  firmly. 

In  my  old  Bombay  iridectomy  days  I  made  most  dis- 
couraging acquaintance  with  ^'  malignant  glaucoma,"  with 
expulsion  of  vitreous,  at  times  followed  by  the  lens  and 
with  expulsive  haemorrhage. 

But  now,  with  (piite  as  large  an  incision,  made  much 
in  the  same  way,  except  that  it  is  subconjunctival,  and 
upon  the  same  class  of  eye,  1  have  entirely  escaped  these 
troubles.       Whatever  haemorrhage   there   may  have  been 
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has  been  moderate  in  quantity — not  destructive.  Freedom 
from  troubles  of  this  sort  is  perhaps  accounted  for  suffi- 
ciently by  the  fact  that  throughout  the  operation  the 
anterior  chamber  is  rarely  completely  emptied.  The 
advance  of  lens,  zonule  and  iris,  and  the  softening  of  the 
eye  have  been  incomplete  except  occasionally  for  a  very 
brief  period. 

The  advantage  also  of  a  purely  subconjunctival  opera- 
tion in  the  exclusion  of  sepsis  is  not  negligible.  In  India 
it  has  enabled  us  to  omit  tlie  perchloride  irrigation  found 
necessary  in  cataract  extraction. 

As  regards  the  size  of  the  incision,  it  is  well  to  bear  in  mind 
that  it  is  length  at  the  deep  surface  of  the  cornea  which  counts, 
and  obviously  this  cannot  be  measured  exactly.  The  smallest 
incision  of  this  kind  that  can  be  made  (a  in  Fig.  18)  has  a  fair 
length  at  the  superficial  scleral  surface,  and  only  a  moderate 
addition  to  the  latter  is  needed  to  double  the  internal  opening 
(see  b  in  Fig.  18). 

The  making  of  the  incision  is  very  easy  if  care  is  taken  to 
balloon  up  the  conjunctiva  with  aqueous.  To  accomplish  this 
the  conjunctival  puncture  must  be  quite  3  mm.  away  from  the 
limbus.  And  when  making  the  counter-puncture  the  onward 
movement  is  stopped  as  soon  as  the  point  of  the  knife  is  seen 
under  the  conjunctiva,  and  short  sawing  movements  are  begun. 
Aqueous  should  at  once  leak  out  at  both  ends,  enabling  the 
movements  then  to  be  increased  in  freedom.  If  the  point  of 
the  knife  is  too  finely  tapered,  aqueous  will  not  leak  freely 
enough  at  the  counter-puncture.  The  blade  should  be  of  the 
Graefe  shape,  figured  in  catalogues  as  my  after-cataract  knife. 

In  making  the  sclero-corneal  puncture  the  knife  should  point 
n(jt  much  below  the  site  of  the  intended  counter-puncture.  In 
what  I  take  to  Ije  a  full-sized  incision  the  knife-point  enters  the 
sclera  and  emerges  from  it  close  to  the  limbus  in,  or  just  within, 
the  lines  of  the  oblique  corneal  meridians  at  45°  and  135°. 
Especially  in  the  operation  for  an  iris-free  cicatrix  the  incision 
is  placed  decidedly  nearer  to  the  limbus  than  in  the  classical 
iridectomy  in(;ision.  More  j)articularly  in  completing  th(^  section 
the  edge  of  tlie  knife  lias  to  be  turned  somewhat  forward. 

'I'iiK  Iris-inclusion  Operation. 

Sometimes  on  comj)leting  tlie  sui)conjunctival  sclero-corneal 
section  I  liavc;  dipped  th(;  point  of  tlie  ]<n'\U\  again  into  the 
anterior  chamber,  and  applying  it  to  the  surface  of  the  iris  have 
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drawn  up  as  large  a  loop  as  I  could.  Then  after  transfixing  the 
loop  I  have  sawn  through  it  upwards  under  the  conjunctiva  with 
the  object  of  preventing  subsequent  bulging  from  accumulation 
of  aqueous  in  the  loop. 

More  often  I  have  withdrawn  the  knife,  slightly  enlarging  the 
conjunctival  puncture  in  doing  so,  to  admit  a  narrow  iris-spatula, 
and  have  drawn  up  the  iris  with  the  spatula  and  again  used  the 
knife  to  divide  the  prolapsed  iris.  Generally  the  margin  of 
the  pupil  was  found  afterwards  to  be  in  the  wound,  but  some- 
times not.  The  cutting  of  the  iris  was  frequently  done  more 
or  less  blindly  owing  to  blood  and  iris-pigment  covering  the 
iris. 

I  have  always  reduced  the  tension  as  much  as  possible  with 
eserine  beforehand,  and  until  quite  recently  have  relied  upon 
prolonged  use  of  adrenalin  and  cocaine,  as  used  in  my 
cataract  extractions  (see  British  Journal  of  Ophthalmology, 
April,  1919)  to  overcome  the  action  of  the  eserine  on  the  pupil 
at  the  time  of  operation.  But  I  frequently  failed  to  do  this 
fully  and  so  failed  to  get  a  sufficiently  wide  loop  of  iris  to  stay 
in  the  wound.  An  instillation  of  atropine,  followed  by  adrenalin 
to  control  the  tension  of  the  eye,  should  be  made  some  ten  or 
fifteen  minutes  before  the  cocaine  instillation  is  begun.  And 
atropine  is  used  again  two  or  three  times  after  the  operation  and 
also  in  the  after-treatment — (1)  to  ensure  as  much  of  the  wound 
being  occupied  by  the  iris  as  possible,  (2)  to  prevent  the  forma- 
tion of  posterior  synechiae,  and  (3)  to  prevent  drawing  up  of 
the  pupil  (!). 

The  pull  of  atropine  towards  the  iris- base  below  the  cornea 
and  at  each  side  has  proved  apparently  effectual  in  preventing  the 
lower  pupillary  margin  from  rising  above  the  line  of  the  visual 
axis  afterwards.  Eserine  used  with  the  same  object  of  preventing 
pupillary  displacement  did  not  succeed  well.  This  valuable 
effect  of  atropine  was  not  anticipated  ;  it  was  first  observed  as 
an  additional  result  of  atropine  used  for  purposes  (1)  and  (2). 

I  have  operated  twice  with  satisfaction  by  this  method  in 
quite  recent  acute — not  the  most  acute — glaucoma,  with  merely 
local  anaesthesia,  as  above.  But  everything — section,  iris- 
incarceration  and  iris-incision — was  reduced  to  the  smallest 
limit  and  performed  very  gently  and  slowly. 

The  result  of  the  operation  lias  usually  been  immediate 
and  permanent  complete  relief  of  tension.  Hut  in  a  fair 
proportion  of  oases  there  has  been  noticed  a  tendency  to 
sli^lit  and  transient  recurrence  of  ])his  tension  two  or 
tliree  weeks  after  op(;ration. 

Tlie   elevation   produced   by  the   prolapsed   iris  usually 


II 


TIIK     KUTIIUK    GLAUCOMA    DI'KKATION.  22.S 

remains  inconsiderable — a  slif^lit  tlii('koning,  of  wliicli  no 
com])laint  is  inji(k\  The  visible  changes  in  it  are  very 
interesting.  l^eginning  decolorisation  is  visible  in  the 
centre  of  tlie  dark  (Indian)  piece  of  tissue  within  a  month. 
Within  three  montlis  iris-])igment  should  have  disa])|)('ai-ed 
from  all  except  the  margin,  and  the  surface  should  be 
dull,  opaque,  uniforndy  grey.  The  conjunctiva  over  it 
undergoes  no  striking  change  ;  it  becomes  adherent  and 
doubtless  thinned.  The  surrounding  conjunctiva,  boggy 
and  cedematous,  to  bring  it  up  to  the  level  of  the  flattened 
])r()lapse,  frequently  contains  dust-like  grains  of  pigment. 
Eventually  the  prolapse  becomes  as  pale  as  the  neighbour- 
ing sclerotic  and  may  show  a  somewhat  fibrous  texture. 
There  is  no  evidence  of  the  passage  of  fluid  forwards 
through  it  or  through  the  overlying  conjunctiva.  But 
there  may  be  evidence  of  currents  in  the  neighbouring 
conjunctiva,  shown  by  the  disposition  of  some  of  the 
pigment-granules  in  one  or  more  streaks  directed  away 
from  the  edge  of  the  prolapse. 

I  suggest  that  under  the  constant  pressure  and  friction 
of  tlie  upper  lid  the  visible  iris-surface  undergoes  sclerosis 
(fibrosis),  which  must  fortunately  be  strongly  protective 
against  the  penetration  of  conjunctival  organisms.  Fil- 
tration must  accordingly  take  place  only  or  mainly 
through  the  shallow  side- wall  of  the  flattened  iris-loop, 
which  is  protected  by  its  position  alike  from  friction, 
from  traumatism,  and  from  direct  attack  of  surface 
organisms. 

Fig.  20  shows  a  result  observed  by  chance  almost  two  years 
after  operation.  It  is  not  quite  perfect,  since  the  outer  visible 
rim  had  failed  to  sclerose.  P()ssil)ly  this  may  have  been  due  to 
the  fact  that  an  attempt  had  been  made  to  incise  tlu»  iris  forwards 
as  well  as  upwards  to  ensure  early  leakage  by  isolating  a  strip 
of  tissue. 

In  another  case  in  which  a  similar  attcm})t  had  been  made  a 
number  of  weak  points  formed,  evidently  allowing  a(|ueous  io 
flow  forwards  directly  to  the  conjunctival  surface.  Any  such 
attempts  at  secondary  cuts  in  the  iris  should  accordingly  be 
made  backwards,  not  forwards. 

It  must  be  admitted  that  a  liability  to  the  formation  of  super- 
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ficial  leakas^es  at  isolated  points  would  condemn  tlie  operation. 
But  this,  I  believe,  does  not  obtain.  Statement  No.  (3),  p.  219, 
was  qualified  by  the  stipulation  "  if  a  sufficient  length  of  wound 
is  occupied  by  the  fold  of  iris,"  because  of  a  case  of  accidental 
prolapse,  which  complicated  a  sclerotomy  operation,  in  which 
I  thought  that  the  development  of  an  obviously  dangerous 
stoma  (a  perfectly  dark,  rounded  centre  looking  like  bare  iris- 
tissue,  surrounded  by  a  rim  of  opaque,  white,  sodden  conjunctiva) 
might  have  been  attributable  mainly  to  the  small  size  of  the 
prolapse.  But  in  the  present  series  of  operations,  whenever 
the  prolapse  obtained  was  smaller  than  desired,  no  such  stoma 
formed.      In    these    particular   cases,   therefore,    the    prolapse 

Fig.  20. 


Prolapsed  iris  after  two  years.     Right  eye. 

The  greater  portion  of  the  tissue  absolutely  white,  with  a  few  faint 
greyish  spots  in  it;  not  elevated  above  the  surface  of  the  neighbouring 
cedematous  conjunctiva.  Outer  dark  portion  slightly  more  elevated. 
Pigment  grains  along  inner  and  upper  border,  and  in  a  streak  running 
up  and  out. 

happened  to  be  large  enough  for  the  needs  of  the  individual 

eyes. 

The  most  serious  drawback  to  the  operation  is  that  in  some 
advanced  glaucomas— particularly,  perhaps,  if  the  incarcerated 
loop  of  iris  is  rather  small — the  recurrence  of  plus  tension  at 
the  time  when  the  wound  tends  to  heal  up  firmiy  proves  to  be 
bv  no  means  very  transient  or  very  moderate  in  degree.  The 
tendency  to  recurrence  may  last  for  two  months  or  more. 

The  most  troublesome  example  in  the  period  under  report 
was  in  a  patient  admitted  with  tension  +  2  in  both  eyes,  one 
of  which  was  blind,  while  the  other  could  only  count  fingers  at 
1  ft.  distance  ;  tliere  had  been  no  treatment  of  any  kind.  The 
tension  gave  way  rapidly  to  eserine,  the  l)etter  eye  marking 
12  linn,  only  on  the  tonomot/Cr  two  days  later,  with  pupil  well 
(•,<>iitract<Ml  and  vision  improved  to  fingers  at  9  ft.  Thus  tliere 
cannot  have  been  firm  closure  of  tlie  filtration  angle  or  marked 
cljange  in  the  iris.  Thougli  a  fair  loop  of  iris  was  drawn  up 
the    tension    rose    again     within    three    weeks,    and    two    small 
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additioual  opemtiuns  were  perlornied,  (Irawiii^  iij)  mom  iris 
before  the  tension  nunained  normal.  TIk*  final  result  was  not 
obtained  before  T  left  owin<;-  to  eonsiderablc  increase  of  cataract 
already  sli<^ht  ly  present  on  admission. 

The  other  (blind)  eye  was  also  operated  u[)on  and  tlir  tension 
was  up  again  in  just  over  a  fortnight.  Though  it  was  left 
untreated  except  for  a  little  massage  at  the  beginning,  it  came 
down  to  normal  in  a  little  over  a  month.  In  this  eye  the 
incision  at  the  operation  was  rather  larger  than  in  the  first  eye 
and  it  was  fully  occupied  by  iris.  This  [)roliip.s«'  formed  a  con- 
siderable bulge,  which  had  only  partly  subsided  four  months 
hiter. 

Since  the  period  of  plus  teiisi(jn,  or  rathei-  of  tendency 
to  plus  tension,  evidently  conies  to  an  end  automatically, 
the  smallest  additional  operative  intervention  likely  to  be 
effective  in  preserving  vision  during  the  period  will 
naturally  be  selected.  Repetition  of  subconjunctival 
incision  of  the  prolapse  should  generally  suffice,  once  or 
twice,  provided  it  is  considered  that  a  sufficient  length  of 
wound  has  been  filled  with  iris. 

As  in  the  case  just  related,  a  minor  drawback  not 
infrequently  seen  is  more  or  less  decided  prominence  of 
the  prolapse.  It  tends  to  subside  like  the  high  tension 
with  which  it  mny  be  associated,  but  it  lasts  longer  than 
the  plus  tension.  Imperfect  incision  of  the  prolapsed 
iris  at  the  time  of  operation  mny  be  partly  the  cause. 

The  account  of  these  troubles  makes  a  somewhat 
depressing  tale  ;  but  the  cases  are  desperate  ones.  It 
must  be  freely  recognised  tlnit  in  some  advanced  (jhin- 
coma.s  an  immediate  permanent  reduction  of  tension  is  not 
attainable;  the  tension  icHl  rise  cujuin  after  any  operation 
— the  first  one.  A  trephine  hole  may  till  up  with  firm 
impervious  fibrous  tissue,  and  yet  a  repetition  of  the  same 
operation  later  may  be  (piite  successful.  In  other  words, 
after  any  sudden  (operative)  complete  reduction  o'l  ])ro- 
longed  +  2  tension,  the  tendency  to  an  albunn'nous 
aqueous,  to  fibrinous  deposit,  seen  in  the  fornnition  of 
posterior  synechiie,  and  possibly  to  librous  tissue-forma- 
tion, may  last  some  considerable  time,  leading  to  n  recur- 
rence of  plus  tension.       Until   the  damaged   blood-vessels 
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and  secretory  cells  of  the  eye  have  had  some  time  in 
which  to  become  accustomed  to  a  lower  tension,  permanent 
relief  by  the  formation  of  new  filtration  areas  or  channels 
cannot  be  expected.  In  the  case  above  related  probably 
the  heist  thing  for  the  patient  ivould  have  been  to  have 
kept  the  tension  down  by  eserhie,  for  a.v  long  <i  time  as 
2)roved  practicable,  before  operating. 

I  doubt  if  iridotasis  would  produce  very  satisfactory 
scars  in  these  old  Indian  glaucomas.  Many  years  ago,  in 
some  half-dozen  eyes  1  tried  to  produce  a  flat,  leaking 
scar  by  incarcerating  a  single  layer  of  iris.  'Fo  keep  the 
layer  single  at  the  angles  of  the  wound  (in  iridotasis  it  is 
not  so)  the  iris  was  divided,  the  connection  of  the 
incarcerated  strip  with  the  rest  of  the  iris  being  severed. 
The  results  were  poor,  leakage  being  on  the  whole 
insufficient. 

Ideal  Filtratjon. 

The  primai-y  object  of  this  communication  is  to 
emphasise  the  importance  of  the  observation  of  the  safety 
of  the  large  subconjunctival  incision,  as  above  shown.  The 
utilisation  of  this  observation  may  prove  to  be  the  key  to 
the  solution  of  most  of  our  glaucoma  troubles,  i.  e.  to  the 
provision  of  sufficiently  free  factitious  filtration,  with  a 
minimum  of  risk  of  late  infection.  Hitherto,  the  fear  of 
a  large  wound  has  crippled  our  efforts  to  achieve  the 
perfect  filtering  cicatrix  in  the  largest  possible  number  of 
cases. 

Jn  the  Proceedings  of  tJw,  Royal  Society  (f  Medicine: 
Section  of  Ophth(d7nology,  1914,  p.  127,  J  described  how 
my  subconjunctival  incision  C(jnlil  be  made  to  leak 
permanently  by  causing  a  knotted  thi'ead,  or  a  bit  of  wire, 
to  lie  in  it  for  twenty-four  hours,  on  the  surface  of  tlie 
conjunctivji,  depressing  th(^  conjunctiva  into  tin;  wound. 
I>iit  the  li.\;»li(jn  of  llic  ilirciid  \v;is  not  easy,  juid  I  gave 
up  i1k;  method  because  tlie  resuhing  leakage  was  too 
Icjcalised.  1  purposely  made  the  incision  as  small  as 
possible    (Kig.    ^^f),    Jnid     \\\o    fin.Ml    result     w;is    found    to 
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correspond  witli  tlie  v(M-y  short  cut  ut  the  deep  surface  of 
the  coriieji,  Jind  not,  jis  I  liad  h(jped,  with  its  expanded 
extent  at  tlie  sclci-al  surface.  Now,  liowever,  witli  ii 
longer  wound  theix;  sc^enis  to  be  a  reasonable  hope  uf 
niucli-iniproved  r(»sults,  /.  r.  of  obtaining  mucli  more 
frc(juontly  efficient  and  diuablc  filtration  through  uniform 
scar-tissue,  forming  a  secondary  barrier  to  the  penetration 
of  organisms.  Such  scars  are  seen  after  some  successful 
iridectomies,  and  in  the  whole  long  history  of  iridectomy 
have  never,  to  my  knowledge,  been  associated  with  late 
infection.  '^^I'hey  are  seen  also  after  Hap-sclerotomies  and 
other  operations.  '^J'o  increase  the  number  and  tlie 
duration  of  these  successes,  the  length  and  })readth  of  the 
scar-line  need  to  be  as  extended  as  practicable.  Even  to 
guarantee  against  the  possibility  of  a  conjunctival  "  ))leb," 
an  extended  scar-line  a  little  away  from  the  limbus  is 
indicated. 

The  highest  development  of  this  ty})e  of  cicatrix  which 
has  been  recorded  was  in  the  final  i-esults  of  some  of  my 
old  l^ombay  cataract  extractions,  wliicli  had  been  per- 
formed with  an  exceptionally  large  conjunctival  Hap,  as  a 
safeguard  against  early  infection,  wdiere  especially  feared. 
Karly  re-accumulation  of  acpieous  opened  u])  the  sclero- 
corneal  wound  to  form  a  long  subconjunctival  gap, 
))erliaps  a  millimetre  broad.  'J'he  glaucoma  ojieratiou 
now  under  discussion  provides  a  similar  gaj),  neither  so 
long  nor  so  broad,  but  still  considerable.  The  centi*al 
portion  of  the  cataract  incision  remained  visible  as  a  broad 
but  tapering,  unHoi-ndy  gi'ey  stri]),  n<»  longei*  than  a 
glaucoma  incision,  under  a  mo(lerat(>ly  (iHlematous  con- 
junctiva. 

Two  practical  points  recpiii'e  emphasis  in  this  cataract 
result  :  (1)  'J'here  was  nO  appreciable  hypotony  in  these 
eyes  till  after  somewhat  prolonged  finger-pressure  upon 
them,  which  increased  the  conjunctival  (edema  a  little. 
It  seems,  therefore*,  that  the  flow  Ikm-c  was  potential  rather 
than  actual.  A  sort  of  safety-valve  existed,  ada]ited  for 
I'rei*  or  scanty    How,  and    tluM'cd'ore   ]>articularly  suited    for 
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tlie  progressive  disease  glaucoma^  in  which  the  immediate 
needs  cannot  well  be  judged  beforeliand,  and  in  wliicli 
provision  for  future  needs  is  advisable.  (2)  This  perfect 
type  of  filtering  cicatrix  developed  in  eyes  in  which  there 
was  not  the  slightest  need  for  any  factitious  filtration,  so 
that  in  glaucoma  it  may  be  possible  also  to  provide  thus 
for  considerably  more  than  immediate  needs. 

The  ojjerafioii  of  sclerotomy  icitJi  thread  adjustment. — -I 
only  returned  to  this  method  with  the  larger  section 
tentatively  last  November,  and  only  utilised  it  on  sixteen 
eyes  ;  so  that  what  I  have  done  hitherto  amounts  only  to 
spade  work.  But,  added  to  earlier  experience  with  the 
smaller  wound,  it  has  been  sufficieritly  promising  to 
support  the  preconceived  idea  that  this  is  the  operation 
of  the  future.  One  can  scarcely  anticipate  that  it  will  be 
at  once  welcomed,  for  it  is  at  present  the  most  troublesome 
glaucoma  measure  which  I  have  attempted. 

The  operation  consists  merely  in  the  making  of  the 
incision  and  the  fixing  of  the  thread,  as  detailed  below, 
and  the  removal  of  the  thread  next  day.  The  pupil  is 
kept  as  small  as  ])ossible  with  eserine  used  before  the 
operation,  before  and  between  the  necessary  cocaine 
instillations,  and  particularly  next  day  before  removing 
the  thread,  which  also  necessitates  two  or  three  instilla- 
tions of  cocaine.  The  pupil  is  kept  small  for  at  least  one 
day  after  taking  away  the  thread  ;  atropine  is  commonly 
then  used  freely  to  break  down  any  possible  posterior 
synechiae  which  may  tend  to  form.  The  antei-ior  chamber 
commonly  empties  on  removal  of  (he  thread,  which  lies 
well  in  the  wound. 

'J'here  are  two  main  difficulties:  (1)  'I'he  original  diffi- 
culty of  fixing  the  thread  has  not  l)een  (iinilly  overcome, 
and  (2j  though  the  full-sized  incision  is  decidedly  more 
easily  kept  o])en  than  the  incision  of  1914,  yet  this  in 
itself  has  introduced  a,  new  (lilliciill  \  -  -  a  tendency  to  (sub- 
conjunctival)  pi-olapse  of  ii-is. 

To  take  llie  latter  lii'st  :  l^roln ji.sf  of  iris  occniTed  in  live 
of  thefii'st  eight  cases  after  removal  of  ilie  thread,  in  spite 
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of  free  use  of  csci'i'iic.  In  view  of  ilic  .-iboNc  i-cpoii  (»ii 
prolapses  purposely  piodiiccMl,  tlieii*  accideutjil  occurrence 
ill  these  cases  cannot  Ije  coiisidciuMl  ji  cjilninit y.  lint  they 
alter  tlic  nature  of  tlu^  ofjcration. 

In  each  of  the  remainino-  ci<^-ht  operations  I  succeeded 
ill  avoidino-  jirolapse.  In  all  of  them  \  divided  or 
detached  the  base  of  the  iris  with  the  knife  when  makiiiLC 
the  sclero-corneal  section.  l^-ovided  one  keeps  the  point 
of  the  knife  well  up  to  the  base  of  the  iris,  there  is 
plenty  of  room  to  puncture  the  iris  there  without  risk  of 
wounding  either  lens  or  vitreons  Hut  of  course  one 
cannot  see  the  base  of  tlu^  iris,  particularly  in  operating 
on  the  right  eye,  standing,  as  one  does,  at  the  hend  of  the 
patient. 

After  the  knife-point  is  well  in  the  anterior  chandx'r  it 
is  withdrawn  a  little,  and  then  passed  upwards  and 
onwards  to  engage  in  the  iris-base.  The  j)oint  is  swung 
down  again  to  see  tliat  iris-tissue  has  been  caught  up,  and 
then  it  is  passed  on,  covered  by  iris  more  or  less,  to  tlie 
counter-puncture,  'riie  opening  made  in  the  iris-base, 
though  small,  lias  varied  in  size  considerably ;  it  has,  1 
think,  been  more  an  irido-dialysis  than  an  incision. 

There  has  been , a  certain  amount  of  adhesion  of  iris  to 
the  wound,  recognisable  only  by  subsequent  ])igmentation 
of  the  scar-line,  as  is  seen  in  Indian  patients  after  cataract 
extraction.  In  one  case  only  there  was  rise  of  tension 
later,  in  all  j)robability  due  to  this  adhesion  of  iris-base. 
But  it  was  a  case — the  only  case — of  congestive  glaucoma, 
therefore  unsuitable  for  this  operation.  Firm  posterior 
synechiie  formed  also.  (It  should,  I  think,  have  been 
recognised  that  in  congestive  glaucoma  the  iris  may  prove 
in  ])ractice  to  be  so  '^sticky,''  that  no  method  is  suitable 
which  does  not  produce  some  form  of  enlargement  of  j)upil 
— whether  by  iridectomy,  by  incarceration,  or  by  mydriatic 
— not  later  than  twenty-four  hours  after  operation.) 

In  one  case,  not  being  satisfied  with  the  amount  of 
filtration,  and  as  I  was  leaving  the  country,  I  operated  a 
second  time,   adding  to    the    length    of  incision.      And   at 
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tliis  second  o})oration  T  injured  the  lens,  not  knowing  of 
it  till  the  following*  day.  Possibly  the  iris  had  been 
drawn  back  closer  to  the  lens  than  is  normal  by  posterior 
synechia  connected  with  the  opening  first  made  in  the 
iris.  I  do  not  think  that  this  accident  at  a  second  opera- 
tion should  deter  one  from  using  the  knife  for  detaching 
or  cutting  the  iris  at  a  first  operation. 

The  fi^ving  of  the  thread. — One  of  the  most  encouraging 
features  of  the  operation  has  been  the  way  in  which  the 
incisions  have  kept  open,  in  spite  of  bad  placing  of  the  silk 
thread. 

In  eiLi^ht  of  the  sixteen  operations  I  fixed  the  thread  in  position 
before  making  the  incision  by  means  of  a  needle  dug  firmly  into 
the  sclerotic  on  each  side  (without  perforating  it).  But  it  is  a 
most  troublesome  proceeding,  and  one  is  apt  to  place  the  needle- 
punctures  too  close  together  or  otherwise  incorrectly.  In  two 
of  these  cases  I  used  a  bit  of  silver  wire  in  the  middle  of  the 
thread  to  lie  in  the  wound. 

In  the  four  latest  operations  I  got  a  strong  hold  on  the 
sclerotic  by  means  of  two  minute  steel  hooks,  locally  made,  held 
in  simple  curved  forceps  and  each  with  a  thread  attached.  I 
had  used  such  hooks  in  this  country  before  the  war.  Being 
applied  after  the  section  has  been  made,  they  can  be  })laced 
almost  exactly  where  desired.  The  eyeball  has  to  be  rotated 
to  expose  the  site,  a  small  incision  has  to  be  made  in  the  con- 
junctiva with  the  knife-point,  iind  the  bleeding  disregarded. 
The  hooks  are  so  small  that  they  cannot  possibly  perforate  the 
sclera  and  are  absolutely  safe ;  several  to-and-fro  movements 
are  usually  necessary  to  get  them  to  "  bite."  AVhen  one  hook- 
has  caught  hold  its  thread  is  kept  taut  l)y  the  assistant  while 
the  glol)e  is  rotated  to  exj)Ose  the*  other  site  and  while  this 
second  thread  is  hitched  around  it  (the  first  thread).  It  is 
somewhat  troublesome,  but  not  excessively  so.  It  seems  best 
to  get  a  slight  downwai'd  ])iill  with  tli*'  thi'cads  on  the  lower  lip 
of  the  wound. 

At  the  pr(\sent  moment  the  most  promising  method 
appears  to  be  a,  ])in-se-st  ring  suture  around  llie  cornea. 
[t  is  sim))k^  and  easy,  and  may  act  even  though  (lie 
tlii'ea<l  may  lie  below  the  \v(»iin(l  (»n  llie  upper  inai'gin  of 
the  cornea.  .Mere  ap])r(»ximat  ion  ol  the  1  wo  ends  of  the 
linear  wrnnid    lor  twenty-hours  appears   to  l>e  suflicicmt  to 
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koop  it  open.  And  ovideiitly  sufficient  .ipprDximatiou  is 
brought  about  by  a  tliread  inserted  tli rough  conjunctival 
and  episcleral  tissues.  This  is  impoi-tant,  since  the  removal 
of  a  thread  which  does  not  lie  in  the  wound  does  not  empty 
the  anterior  chamber,  and  thus  the  necessity  for  basal  iris- 
puncture  probably  disappears  if  the  pupil  can  be  kept 
small  by  eserine. 

Two  fine  needles  ai'n  threaded  on  fairly  thick  silk,  and 
the  two  ends  of  the  silk  knotted  together.  Kach  needle 
is  inserted  firmly  into  e|)iscleral  tissue  above,  beginning 
([uite  close  to  the  end  of  the  incision,  and  again  below, 
either  through  conjunctiva  alone  or  througli  episcleral 
tissue  also  (Fig.  19).  The  kind  of  hold  taken  below 
determines  whether  the  thread,  with  a  fold  of  conjunctiva, 
shall  lie  over  the  cornea  oi-  not  ;  but  a])parently  it  docs 
not  necessarily  affect  the  wound.  As  strong  n  \m]\  as  is 
practicable  is  made  on  the  two  threads  in  tying  them 
together  below,  using  a  double  hitch  fii-st  to  prevent 
slipping. 

For  counter-pressure  in  inserting  the  needles  some 
instrument  like  Rnyner  Batten's  foi-k  is  advisable.  I 
prefer  small  pointed  forceps  so  that  one  can  vary  the 
distance  between  tlu^  points  as  one  pleases. 

It  seems  extraordinary  that  the  ])ull  thus  obtained 
should  be  sufficient  to  ])roduce  the  desired  permanent 
opening  of  the  wound,  for  the  tension  on  the  thread  must 
get  considerably  relaxed  before  the  twenty-four  hours  are 
ended. 

I  only  used  the  method  on  three  eyes,  and  in  each  it 
was  a  decided  success,  except  that  in  one  a  small  prolapse 
of  iris  occurred  on  the  follcnving  day.  The  base  of  the  iris 
had  not  been  cut,  and  the  ])U]nl  refused  to  contract  with 
eserine. 

1  applied  the  purse-string  suture  in  another  eye  i^the 
remaining  eye  of  the  sixteen),  but  before  the  making  of 
the  incision.  And  1  began  the  insertion  of  the  needles  a 
little  too  high  up,  so  that  the  thread  afterwards  lay 
sliu-htlv  above   the   wcund.      Tln^  ])ull   thus   obtained,   not 
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beiiis:  within  the  curve  of  the  wound,  was  not  so  effectual. 
This  was  the  case  in  whicli  I  operated  a  second  time. 

Gathering  together  all  our  experience  we  may  for 
present  ])urposes  regard  as  a  success  this  production  of  a 
definitely  open  subconjunctival  wound^  obviously  leaking 
after  a  month  or  so.  The  period  from  the  date  of  the 
first  of  these  operations  to  the  time  of  my  leaving 
Northern  India  was  less  than  five  months,  so  that  I  can 
only  say  confidently  that  certain  scars  were  developing 
satisfactorily  in  the  light  of  past  experience. 

As  regards  the  application  of  the  above  experience  to 
this  country,  surgeons  like  Mr.  Laws,  of  Nottingham, 
who  obtain  almost  consistently  good  results,  with  many 
excellent  scars,  by  the  comparatively  trivial  operation  of 
flap  sclerotomy,  will  not  see  in  the  above  account  any 
strong  inducement  to  alter  their  procedure.  And  [  think 
much  more  could  be  got  from  flap  sclerotomy  if  the  lateral 
incisions  were  always  prolonged  far  into  the  middle  and 
deeper  layers  of  the  cornea,  cutting  off  the  nutrition  of  the 
flap  as  much  as  possible.  But  in  advanced  chronic 
glaucoma  I  regard  the  adoption  of  the  above  procedure  as 
the  inevitable  outcome  of  our  present  knowledge.  And  I 
believe  that,  in  attempting  to  provide  for  future  needs, 
the  application  of  this  quite  safe,  though  troublesome, 
method  will  be  extended  gradually  to  the  earlier  and 
milder  forms  of  the  disease. 
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1,    TJir  ornhtr  comjylicntions  of  <'rre.}>r()-sjt'ni(il  f»  vin\ 

By    Wai/ikk    Sinci.aiIv'. 

During  tlie  period  1915  to  1918  cerebro-spiiial  fever 
was  epideDiic  in  tlie  Ipswich  luea  of  Suffolk,  and  in  1917 
an  outbreak  of  the  disease  occurred  in  the  neiylibrmrinof 
Harwich  district  of  Essex.  For  the  fi figures  and  for 
tlie  opportunity  of  seeing  all  the  cases  with  ocular 
complications  in  the  Ipswich  area  I  am  indebted  to 
Dr.  A.  M.  N.  Pringle,  M.O.H.  of  the  Horougli  ;  the 
information  respecting  the  l^^ssex  epidemic  was  kindly 
sent  to  me  by  the  late  Dr.  Syrett/  M.O.H.  of  Harwich. 
The  meningococcus  was  found  in  all  the  Ipswich  ca^es. 
The  total  number  of  cases  was  128  (Ipswich  104, 
Harwich  24),  of  which  86  were  adults  and  42  were 
children  under  twelve. 

(1)  Metastatic  oj)]ithalmitw. — This  occui-i-ed  in  .")4  ])ei' 
cent,  of  all  cases.  Althougli  adults  were  twice  as 
numerous  as  cliildren,  only  once  was  ophthalmitis  seen 
in  an  adult,  /.  e.  \'2  per  cent.,  which  ap])roxinuiles  to  the 
1*4  per  cent,  met  with  by  llolleston  in  502  Naval  cases. 
In  children  oj^hthalmitis  occurred  in  14*2  ])er  cent.  In 
only  one  case  was  this  complication  bilateral. 

(2)  Convergent  strahismus  was  observed  in  6*2  per  cent, 
of  the  adult  cases  and  not  once  in  ;i  child.  1  did  not  see 
the  Harwich  cases,  but  the  rapid  recovery  with,  in 
some  cases,  slight  recui-rences  of  scpiint  makes  it  j)robablc 
that  the  strabismus  was  in  most  cases  spasmodic. 

(3)  Optic  neuritis.  —  I  can  give  no  figures  witli  regard  to 
this,  as  circumstances  made  it  impossibh»  for  me  to 
examine  all    tlie   cases  of   cerobi-n-s]>innl    fever.        I   would 
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note  that  there  was  no  trace  of  optic  neuritis  in  tlie 
sound  eye  of  any  of  tlie  children  who  liad  unilateral 
ophthalmitis. 

(4)  Muco-jnirulent  covjunctivifis  was  seen  twice — in  a 
mother  and  her  baby,  both  fatal  cases.  Dr.  Dicks,  of 
Framliiio-ham,  informed  me  that  the  conjunctivitis  was 
noticed  in  the  baby  two  weeks  before  fin}^  general 
symptoms  developed.  The  meningococcus  was  found  in 
the  conjunctival  discharge.  Metastatic  ophthalmitis 
developed  in  one  eye,  but  the  bacteriologist  did  not 
succeed  in  finding  the  organism  in  the  vitreous  post 
mortem. 

(5)  Cornea. — Small  areas  of  ulceration  were  seen  once 
— in  the  woman  who  had  conjunctivitis.  One  case  of 
ophthalmitis  ended  with  a  dense  opacity  of  more  than 
half  the  cornea,  the  final  picture  resembling  that  resulting- 
from  severe  tubercular  keratitis.  This  appears  to  be  one 
of  the  rarer  complications.  Dr.  Leslie  Buchanan  in  a 
letter  tells  me  of  a  similar  case  which  he  had  seen. 

J  saw  no  instance  of  conjunctival  hasmorrhage,  orbital 
infection,  nystagmus,  ptosis,  or  retraction  of  the  eyelid. 

It  has  been  remarked  that  epidemics  of  cerebro-spinal 
fever  differ  greatly  both  in  the  severity  of  the  symptoms 
and  in  the  complications  met  with.  It  is  an  interesting 
fact  that,  although  the  disease  was  prevalent  in  the 
Suffolk  area  during  four  years,  all  the  eye  complications 
occurred  during  one  yeai-  only.  The  figures  for  Ipswich 
are  as  follows  : 
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It  will  be  not(*d  tliat  the  nioi-fnlily  dropjXMl  to  its  lowest 
ill  the  year  in  which  the  eye  C(»niplications  occurred. 

Holleston,     in      his    recent    encyclopiedic     Jjecturei>     on 
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CctThio-simid/  /'r/T/-,  incut  ions  tliiit  in  l-'i-aiirc  I  )()|)t ci-  nntcd 
llint  tlic  org'imisui  imdcrwHinl  ii  clian^'c  (hii-iii<^  the  war, 
and  Nutter  correlates  the  greater  ri-('(|iicn('y  ol"  septioaBinic 
lesions  siicli  as  oplitliahnitis  witli  alterations  in  the  infecting 
organism.  As  th(^  i-esult  of  investigations,  Kennedy  aiid 
Worster  Dronght  suggest  that  Netter's  type  A  is  more 
virulent  as  regards  the  meninges,  while  type  B  is  specially 
])rone  to  cause  se])tica3mia  and  metastases.  Rolleston 
rightly  points  out  that  a.  large  number  of  cases  must  be 
investigated  before  definite  conclusions  can  be  drawn 
between  the  strain  of  the  oi'ganisni  a;id  clinical 
symptoms. 

Dr.  Pringle  informs  me  that  during  1917,  the  year  of 
eye  complications,  the  types  of  organism  that  predominated 
were  those  of  (lordon's  groups  1  and  '1. 

Some  write!'s  state  that  both  "  irido-choroiditis "  and 
o})tic  neuritis  indicate  a  grave  prognosis.  As  regards  optic 
neuritis  I  can  sav  nothino",  as  all  cases  were  not  examined 
with  the  ophthalmoscope,  but  fi-oni  other  evidence  it 
seems  probable  that  optic  neuritis  lias  little  prognostic 
importance.  As  regai'ds  metastatic  ophthalmitis,  only 
one  of  the  six  cdiildren  affected  died,  and  that  was  a 
baby  of  four  months — an  age  at  which  the  mortality  is 
very  high.  'The  ouo  and  only  adult  win*  dcxclopcd 
metastatic  ophthalmitis  was  a  ra))idly  fatal  case. 

The  present-day  view  of  cerebro-spinal  fi^vei-  is  that  it 
is  primarily  a  blood  infection,  originating  usually  in  the 
pharynx,  which  may  or  may  not  attack  the  meninges. 
The  bulk  of  the  (V.idence  supports  the  opinion  that  the 
infection  is  carried  to  the  eye  in  the  blood,  and  that  it 
usually  starts  as  a-  retinitis.  This  last  point  has  been 
emphasized  by  'J'reacher  Collins. 

The  clinical  picture  of  the  metastatic  ophthalmitis 
associated  with  tlie  meningococcus  is  a  characteristic  one. 
It  appears  usually  early  in  the  disease  as  an  iridn-cyclitis 
with  very  little  congestion,  little  or  no  pam,  but  with 
a  varying  quantity  of  greyisli-white  exudation  in  the 
anterior  chamber,  and  smeared  over   the  anterior  surface 
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of  the  iris,  and  extensive  opacity  in  tlie  vitreous.  Tension 
is  not  raised.  The  exudate  in  the  anterior  chamber 
disappears  in  two  or  three  days,  as  was  noted  many  years 
ago  by  Nettleship  (Trans.  Ophth.  Soc,  vol.  xx,  p.  120), 
while  the  exudate  in  the  vitreous  persists,  gradually 
shrinks,  and  the  final  picture  is  the  well-known  one  of 
"  pseudo-glioma.'^ 

The  trivial  congestion,  absence  of  pain  and  rapid  dis- 
appearance of  the  hypopyon-like  deposit  in  the  anterior 
chamber  go  to  make  up  a  clinical  entity  striking  in  its 
contrast  to  the  acute  panophthalmitis  associated  with  other 
organisms. 

One  of  the  cases  of  ophthalmitis  was  of  special  interest. 
A  sturdy  country  girl,  i^t.  11  years,  came  to  my  Out- 
Patient  Clinic  complaining  that  she  could  not  see  with  her 
right  eye.  The  eye  was  very  slightly  congested,  but  the 
anterior  chamber  was  quite  three-quarters  filled  with  a 
dense  greyish-yellow  exudate.  Having  in  mind  cases 
recently  seen,  a  lumbar  puncture  was  done  next  morning, 
and  the  meningococcus  was  found  in  the  fluid.  We  have 
here  a  case  in  which  the  eye  complication  led  to  the 
diagnosis  of  a  hitherto  unsuspected  systemic  infection, 
but  the  chief  point  of  interest  was  that,  though  this  child 
had  a  severe  mestastatic  ophthalmitis,  she  was  never 
really  ill.  Beyond  trivial  headache  and  slight  malaise  no 
.symptoms  developed.  Had  the  eye  condition  not  led  to 
the  discovery  of  the  meningococcic  infection,  it  is  prac- 
tically certain  that  this  would  have  remained  undetected. 

If  we  consider  such  a  case  as  this  along  with  the  four 
remarkable  cases  I'ecorded  by  Coats  and  Graham  Forbes 
((Jj)htJi(dmosco2)e,\o\.  ix,  ]).  310),  in  none  of  which  was  there 
any  history  suggestive  of  meningitis,  but  in  all  of  whicli 
tlie  niciiiiigococcus  was  found  within  the  excised  eyeballs, 
J  think  it  will  help  to  cleai-  up  the  diiforeiices  of  opinion 
as  to  the  j)atliogenesis  of  the  s))oradic  cases  of"  '^  pseudo- 
glioma  "  recorded  liert^  and  tliere  in  our  journals,  while 
tlie  unifoi-rnity  of  tlie  clinical  pictiii'e,  in  the  early  as  well 
;js  tlie  final  stage,  goes  to  support  the  conclusion  of  Coats 
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tliat     "  ii     specific    cniisal     j-chition     ni;iy     ))c     ost.'ihlishod 
between  pseudo-<^'li()iiiu  iiiiil  the  iiiciiingocucciis." 

The  pRESiDKNT,  iiixiliii^'  discussion,  said  lie  liad  no 
experience  ol"  cerel)r()-spiii;il  meningitis  in  regard  to  eye 
troubles  except  in  the  pseudo-glioniatous  stage. 

Mr.  HiNE  said  he  saw  in  France  a  case  which  showed 
a  complication  which  Mr.  Sinclaii-  had  not  mentioned  in 
his  })a})er,  and  he  had  never  heard  of  a  similar  case. 
He  had  to  rely  for  the  details  upon  liis  memory,  so  they 
might  be  somewhat  lacking.  He  saw  the  patient  referred 
to  at  tlie  beginning  of  1917  in  one  of  the  general  hospitals 
in  France.  The  man  had  been  ill  about  four  days^  and 
lie  was  suspected  to  be  suffering  from  e})idemic  cerebro- 
spinal meningitis,  witli  obscure  nervous  symptoms.  He 
had  marked  proj)tosis  of  the  right  eye.  He  had  been 
admitted  into  hospital  only  the  previous  evening,  but 
even  during  that  slioi-t  interval  the  degree  of  proptosis 
had  increased.  Examination  of  the  eye  sliowed  that  tlie 
media  were  clear  ;  hence  it  was  known  it  could  not  be 
pan-oj)hthalmitis,  which  at  first  it  looked  like.  The 
retinal  veins  were  distiiu.'tly  fuller  on  that  side  than  in 
the  left  e3e,  but  the  media  were  not  turgid  enough  to 
make  it  look  like  a  case  of  cavernous  sinus  thrombosis. 
That  was  the  only  occasion  on  which  he  saw  the  patient; 
he  was  trausferred  to  the  isolation  hospital  that  same 
day  and  lie  died  two  days  later.  He  heard  that  the 
post-mortem  examination  showed  he  had  a  basal  abscess 
around  the  cavernous  sinus  and  the  case  was  one  of 
cerebro-spinal  meningitis.  As  he  had  not  heard  of  a 
similar  case  he  thought  it  was  worth  putting  this  one  on 
record.      The  meningococcus  was  found. 

Mr.  Greene  said,  in  reference  to  optic  neuritis  in  this  con- 
dition, it  might  interest  Mr.  Sinclair  to  know  that  wlini  he 
(Mr.  (Ireene)  was  at  the  Eye  Centre  of  the  Fifth  Army — 
the  Army  which  saved  the  situation,  and  after  saving  it 
ceased  to  exist,  like  the  bee  that  stings  and  dies — there 
were  many  cerebi-o-s{)inal  cases.       The   CCS.    at    which 
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the  eye  centre  was  placed  took  in  all  the  cases  of  that 
Army,  and  he  examined  fifteen  of  them.  In  only  three 
of  them  did  he  find  any  optic  neuritis  and  it  was  of  only 
small  amount. 

Mr.  Georgk  Youkg  said  the  eye  complications  in  this 
epidemic  seemed  to  have  been  rare  in  other  epidemics. 
When  he  was  in  the  States  there  were  severe  epidemics 
of  cerebro-spinal  fever,  and  he  did  not  remember  that  eye 
complications  formed  a  feature  of  them — he  was  speaking 
of  the  period  1907-14.  Some  American  doctors  were 
present  and  perhaps  they  could  speak  as  to  that.  The 
American  epidemics  he  referred  to  were  very  wide- spread. 
Therefore  eye  complications  seemed  peculiar  to  this  recent 
epidemic. 

Dr.  George  Mackay  said  it  might  interest  members  to 
hear  one  experience  he  had  had  in  this  connection.  'J'here 
was  admitted  into  the  Newington  House  Hostel  for  Blinded 
Sailors  and  Soldiers— the  Scottish  St.  Dunstan^s — a  man 
with  the  following  extraordinary  history :  He  was  the 
only  survivor  of  forty-three  men  who  had  been  struck 
down  with  cerebro-spinal  meningitis  at  one  of  the  camps 
at  Ripon — all  the  remainder  had  died.  This  man^s  left 
eye  had  been  removed  before  Dr.  Mackay  saw  him.  The 
right  eye  was  quiet.  It  had  a  rather  wide  circular  pupil 
which  reacted  fairly  well  to  light,  but  an  opaque  lens. 
'J'he  projection  of  light  was  not  ])erfect,  but  extraction 
was  advised  as  affording  the  only  chance  of  improving 
vision.  The  lens  was  successfully  removed.  The  vitreous 
was  found  to  bo  occupied  by  a  massive  plastic  exudate 
resembling  a  pseudo-glioma.  This  made  it  impossible  to 
see  whether  the  retina  was  detached  in  any  part.  Then; 
had  been  a  little  gain  in  vision.  The  patient  is  very 
clieerful  ;nid  is  undergoing  training  as  ;i  vocalist. 

Mr.  M.  S.  Mayoii  said  I  hat  some  years  ago  lie  lind 
the  o])portunity  of  examining  an  eye  in  an  cjirly  stngc 
nf  this  disease  (/^^V•  ^'^'"^'-  O/flifh.  Ilosj).  I\rj)s.).  Mv. 
Sinclair  said  the  cases  usually  staiMed  ns  an  acute  sup))u- 
rativo  retinitis,  but  that  was  not  so  in  this  instance.      Tlu' 
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case  was  tliiit  of  ji  cliild,  and  tlie  eye  was  ol)taiiiLMl  a 
few  hours  after  death — six  hours  after  tlie  h  \  poj)yoii  had 
appeared  in  llie  anterior  chamber,  so  it  was  a  very  early 
case  of  metastatic  infection.  The  meningococcus  was 
found  in  tlio  pus  and  in  tlie  anterior  cliamber,  and  on 
cutting  sections  there  was  a  definite  tlirombus  found  in 
the  ciliary  body  and  the  exudation  was  almost  confined 
to  the  ciliary  body.  The  jiosterior  pole  of  the  retina  was 
free  from  infiltration  by  leucocytes.  So  in  that  case,  at 
any  rate,  there  was  a  direct  metastatic  infection  of  the 
ciliary  body. 

Mr.  i*.  li.  Adams  asked  liow  long  the  sfpjint  persisted 
in  these  cases  of  cerebro-spinal  meningitis.  He  saw  a 
lady  who  had  had  the  disease  and  she  had  an  internal 
squint,  which  was  persisting  a  year  or  more  afterwards. 
Her  diplopia  was  very  troublesome  and  slie  was  anxious 
to  have  her  eye  put  straight.  He  deferred  doing  anything 
for  a  time  as  he  thought  the  eye  would  recover.  As, 
however,  it  persisted  he  did  an  advancement  of  the 
external  rectus,  but  only  got  the  two  images  very  close 
together ;  she  still  saw  double  and  was  somewliat  dis- 
appointed with  the  result.  He  suggested  she  should  go 
for  a  holiday,  and  if  when  she  came  back  anything  more 
was  necessary  he  would  do  it.  Two  or  three  weeks  after 
going  away  she  wrote  and  said  that  that  morning  she  had 
woken  up  and  found  she  was  seeing  single  again.  He 
did  not  know  whether  it  was  because  she  had  overcome 
the  small  error  which  was  left  or  whether  she  recovered 
spontaneously  in  spite  of  his  operation.  Since  that  time 
she  had  had  no  recurrence  of  the  diplopia. 

Mr.  W.  Sinclair,  in  answer  to  the  comments  as  to 
squint,  said  that  condition,  in  the  cases  he  saw,  lasted  about 
three  weeks  as  a  rule.  Hi  one  or  two  it  seemed  to  <ret 
right  and  then  to  relapse  when  the  patient  was  almost 
well.  Squint  seemed  to  occur  in  mild  cases,  and  was 
probably  spasmodic  and  not  paralytic. 
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2.  Notes  on  some  iieic  tt'st-type^^  including  a  note  on 
coloured  test-ty2)es,  and  their  application  to  toxic 
amblyopia. 

By  Pkkcival  J.  Hay. 

There  are  so  many  test-types  of  various  kinds  for  us  to 
choose  from  that  to  add  another  to  tlie  series  seems  to  be 
almost  uncalled,  for.  If  I  do  so  now,  it  is  because  I  feel 
that  such  records  of  visual  acuity  as  -^^  (two  letters),  ^2 
(some),  I  (partly)  and  §  (one  letter)  are  out-of-date. 
They  cannot  claim  to  be  scientific,  and  on  the  other  hand 
they  create  a  sense  of  false  security. 

Mr.  A — ,  who  induces  his  patient  to  read  ^'  one  letter 
of  the  next  line,'^  feels  proud  of  the  fact ;  so  does  the 
patient.  Mr.  A —  forgets  to  note  that  only  four  letters  were 
read  of  the  previous  line,  and  that  a  mistake  was  made  on 
the  line  before  that  one.  He  is  quite  oblivious  of  the 
fact  that  the  patient  would  have  done  a  great  deal  better 
to  have  gone  to  Mr.  B — ,  where  the  letters  are  drawn  to 
a  larger  scale,  and  where,  instead  of  reading  "  one  letter 
of  the  next  line/'  he  would  have  read  most  or  perhaps  all 
of  the  letters.  If  he  had  gone  to  Mr.  C —  he  would  liave 
got  on  better  still,  because  the  letters  were  more  clearly 
drawn  and  all  hooks  and  dashes  had  been  omitted.  In 
the  opinion  of  the  patient  of  course  B —  and  C —  are  more 
capable  men  than  A — ,  with  whose  glasses  apparently  he 
does  not  obtain  such  good  vision  as  with  those  of  his 
competitors.  The  critical  onlooker,  however,  does  not 
know  what  to  think.  Does  the  j)atient  see  y^,  |  or  ^  ? 
And  if,  for  exam})le,  we  take  such  a  case  into  the  county 
court  there  is  an  unseemly  divergence  of  opinion  upon  a 
point  upon  which  the  experts  should  be  agreed,  and  as  for 
the  chiiiiiinit,  he  may  get  considerable  compensation  or  none 
at  all  according  to  which  of  llie  experts  is  regarded  by 
tlif   judge  as  being  the  best  ''  liar." 

J  am  enlarging  upon  two  Facts:  (1)  The  jiresent  types 
yield    indefinite    results,  and   (2)   1  lu^   I'esults   obtained  with 
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two  di(TtM"ent  sots  of    types  cannot  \)i)  (^ompai'ed  with  eucli 
other. 

How  is  pro^Tcss  to  ])e  made  ?  By  following  the  custom 
ol)taining-  in  all  departments  of  physics  and  science 
generally,  and  stating  clearly  in  all  records  and  publica- 
tions the  method  or  test  employed  in  making  tlie  analysis. 
If  somebody  used  Holmgren's  wools,  and  these  only,  in 
examining  tor  colour  defects,  nobody  at  this  date  would 
consider  his  records  worthy  of  much  attention.  And  if 
he  did  not  state  at  all  which  methods  he  had  employed, 
his  work  would  not  receive  any  consideration  whatever. 
The  same  measures  must  apply  to  records  of  visual  acuity. 
The  test-types  compiled,  perhaps  by  an  ignorant  apprentice 
in  a  draughtsman's  office,  should  not  be  considered  inter- 
changeable with  those,  e.  g.,  of  Mr.  Lane. 

The  defects  of  letter  test-types  have  of  course  been 
felt  long  ago,  and  illiterate  types  which  are  free  from 
them  have  been  advocated  again  and  again,  but  these  do 
not  satisfy  the  patient.  And  for  indefinite  reasons,  perhaps 
more  or  less  sentimental,  illiterate  types  do  not  appear  to 
be  popular  among  oculists  either. 

Now,  although  it  is  not  possible  to  design  a  test  made  up 
of  letters  of  the  alphabet  which  will  be  in  all  respects 
ecjual  to  an  illiterate  test,  it  is  within  the  range  of  practical 
politics  to  construct  such  a  test,  which  for  practical 
purposes  will  be  as  good.  It  is,  however,  necessary  to 
remember  that  letters  are  recognised  not  only  because 
their  parts  are  drawn  to  a  certain  scale  and  are  separated 
by  a  certain  interval,  corresponding  respectively  to  what 
is  known  as  the  minimum  vixihih'  and  miniutum  aejiarahile, 
but  they  are  identified  also  by  the  way  the  parts  of  the 
letters  are  disposed  or  arranged.  it  is  common  know- 
ledge that  it  is  easy  to  recognise  the  outline  of  the  letters 
L  and  '\\  but  it  is  mucli  more  difhcult  to  make  out  such 
letters  as  W,  M,  R,  B. 

Obviously  one  could  use  either  a  set  of  easy  letters 
as  a  test  or  one  of  difhcult  letters,  but  we  cannot  mix 
them    up    in    one  set   any  more   than   we  would    think   of 
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colouring  some  and  shading  others.  The  greater  the 
number  of  additional  facts  which  need  to  be  considered, 
i.  e.  the  more  complicated  the  test,  the  more  difficult  of 
interpretation  does  it  become,  while,  on  the  other  hand, 
the  simpler  it  is  the  greater  the  gain  in  accuracy  and 
value  of  the  test  as  an  instrument  of  precision.  And  that 
is  what  is  needed. 

The  test-types  here  shown  consist  of  the  easiest  letters  of 
the  alphabet,  and  I  have  drawn  them  so  that  those  on  the 
same  line  are  all  equally  easy  to  recognise.  It  is  possible 
to  draw  an  easy  letter  like  C  in  such  a  manner  that  it 
might  easily  be  confused  with  0.  It  is  therefore  not 
sufficient  merely  to  choose  the  letter  C.  It  must  be 
drawn  so  that  it  cannot  be  mistaken  for  an  0.  T  should 
should  be  recognised  for  what  it  is  intended  to  be,  and 
should  not  be  liable  to  be  mistaken  for  Y.  H  should  not 
be  open  to  confusion  with  N,  and  so  on.  It  will  be 
appreciated  that  the  drawing  of  the  letters  cannot  be  left 
to  the  fancy  of  the  man  in  the  drawing  office. 

One  or  t^vo  other  practical  points  may  be  alluded  to. 
Long  experience  in  examining  school  children  taught  me 
to  leave  out  the  letters  X  and  Z.  They  are  not  homely 
letters.  Children  do  not  become  familiar  with  them  until 
they  are  well  on  in  the  curriculum.  Even  adults  stumble 
over  them.  So  they  are  best  left  out.  It  saves  a  lot  of 
time.  Again,  if  there  is  any  possibility  of  making  a  word 
or  something  like  a  word  out  of  a  sequence  of  letters,  a 
child  will  do  so,  or  try  to  do  so,  and  again  waste  your 
time.      Therefore  that  has  to  be  avoided. 

If  possible  the  same  letters  should  not  recur  on  two 
consecutive  lines,  and  a  similar  se(|uence  of  letters  should 
not  be  found  anywhere  on  the  test,  as  in  both  cases 
memory  of  the  })revious  letters  may  help  to  read  the 
subsetjuent  ones. 

It  is  as  well  to  be  careful  in  other  ways.  H,  N,  L,  was 
once  read  to  me  as  '^  two  hens  and  a  hell."  If  O  and  L 
followed  each  other  in  such  circumstances  the  atmosphere 
would  become  distinctly  warm. 
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I  liJivc  (^-ivcii  the  mcasiirciiKMil  s  of  the  letters  at  the  cud 
of  each  line,  so  tliat  tlu;  arciiuicy  of  reproduction  can  he 
checked  by  the  pincliascr.  Tlie  iiornial  distance  at  wliicli 
each  line  can  be  read  is  stated  in  metres  and  feet,  and  the 
angle  nnder  whicli  tlie  |)arts  of  the  letters  appear  at  that 
distance  is  also  <^iven. 

The  types  were  designed  some  four  years  ago  and  they 
have  been  in  (hiily  use  ever  since  in  my  rooms,  tlie 
hospitals  to  which  J  am  attached,  the  school  clinics  and 
schools  of  SliefHeld  and  other  towns,  as  well  as  in  the 
Army.  My  own  experience  of  them  is  tliat  in  the  great 
majority  of  cases  they  give  ns  the  visual  acuity  clearly 
and  definitely.  If  a  patient  can  read  one  letter  on  a  line 
he  will  read  all  the  rest,  and  if  he  cannot  read  one  he 
will  read  none  at  all  on  that  line.  Incidentally  this 
property  proved  of  immense  value  to  me  in  examining 
malingerers  in  the  Army.  If  one  of  these  men  admitted 
he  could  read  one  letter  of  a  line  and  denied  he  could 
distinguish  any  more,  I  boldly  claimed  that  I  knew  he 
could  read  the  whole  line  and  insisted  u{)on  his  doing  so. 
This  shook  his  confidence  completely  and  I  could  make 
him  read  as  many  more  lines  as  I  thought  his  refraction 
would  permit.  I  have  also  found  that  the  types  are  quick 
and  easy  to  use — a  point  of  no  little  importance  in  a  busy 
consulting-room  or  a  crowded  out-patient  department. 

It  occurred  to  me  a  little  while  ago  to  have  the  types 
reproduced  in  colours,  and  they  are  here  shown  in  green, 
red  and  yellow.  The  red  and  green  ones  are  easy  to  read, 
and  my  vision  with  them  is  f ,  which  is  the  same  as  for  the 
black  letters.  As  regards  the  yellow  types,  I  can  read  | 
in  a  good  light  and  one  of  my  nurses  can  read  -|.  The 
types  have  only  been  ready  for  about  three  weeks,  but  I 
have  had  an  opportunity  of  examining  two  cases  of  tobacco 
amblyopia  with  them  and  I  think  you  will  consider  the 
results  are  very  interesting.  The  following  are  the  iletails 
of  the  examination. 

A.  H — ,  aet.  49  years,  had  been  accustomed  to  smoking 
3    oz.    of   ^' thundercloud ''    per    week.       His    refraction    is 
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normal.  Fund  as  normal.  He  lias  a  central  scotoma 
for  a  o  mm.  red  disc  held  at  arm's  length,  and  a  scotoma 
for  green  -which  is  larger  than  4  mm.  under  the  same 
conditions.  His  vision  with  the  black  letters  is  R.  -,^^, 
L.  -g%  ;  with  the  green* letters,  K.  -,^^,  L.  -^^  ;  red  letter.s, 
R.  -Tj-g,  L.  g-Q  ;  yellow^letters^  \\.  less  than  -^-q,  L.  less 
than  g%. 

The  colour  of  the  letters  appears  to  him  as  follows  : 


At  6  in. 


At  :}  in. 


At  2  m. 


Green 

Red 

Yellow 


Black  I  —  Reddish 

Hlack  I  --  Red 

Nondescript  j    Pale  oreen       Yellow 


At  1  in. 


Green 


S.  S — ,  fet.  61  years,  has  been  smoking  2  to  3  oz.  of 
"  twist  "  per  week.  His  refraction  is  normal.  Fundus 
normal.  He  has  a  central  colour  scotoma  of  3  mm.  for 
red,  and  larger  than  4  mm.  for  green. 

His  vision  with  the  black  letters  is  R.  yg-,  L.  yg-  ;  with 
the  green  letters,  R.  -yg-,  L.  y^g- ;  red  letters,  R.  2-4,  L.  2-4  ; 
yellow  letters,  R.  less  than  -(A(j,  ]j.  less  than  gyj. 

The  colour  of  the  letters  appears  to  him  as  follows  : 


1          At  6  m. 

lUack 

— 

3  m. 

2  in. 

I  m. 
Blue 

in,. 

Green 

Roniaininj*- 

blue  up  to  [ 

the  board 

Rod 

"Dark,  hardlv 
black" 

Red 

— 

— 

Yellow 

Not   recofrnis- 
able 

1 

D 

irk  black 

Chocolate- 
brown 

Yellow 

It  would  bo  ])rematui"(»  to  draw  any  special  coiicliisions 
from  these  two  (;ases,  hut  I  may  ()i)>('i-\(*  that  in  both 
cases  tlie  acuity  for  yellow  h'ttcrs  seems  to  Ix'  al)ii()i-inally 
reduced  and  niorc?  impaired  than  cither  red  or  green.  As 
far  as  the  colour-sense  is  concei-ned,  rod  jind  gi-oen,  and 
in  one  of  \]\v  cases  even  yellow,  appear  as  l)lael<  oi- 
*  dark  "    upf)n    a    white   background    when    seen    at   some 
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(lisljiiicc.  Hot  li  iiKMi  i-eco^'-iiisc*!  red  as  such  :il  ji  ^icaU-i' 
distance  tliaii  jjcrct'ii,  altliont^li  tlie  visual  acuity  for  green 
letters  was  better  than  tor  red  ones. 

Similar  results,  varyin*^  in  character  and  intensity,  will 
no  doubt  hv  obtained  in  other  lornis  of  toxic  amblyopia. 

I  need  hardly  add  that  these  coloured  test-types  should 
prove  to  be  very  useful  in  anotlier  direction,  viz.  in  tlie 
detection  of  nialin<^"ering.  I'boy  are  obtainable  from 
Messrs.  Weiss  &  Son,  Ltd.,  Oxford  Street,  London. 

The  PiiESiDENT  said  oculists  had  remained  in  the  same 
position  in  spite  of  Mr.  I^ercival  Tfay's  test-types  as  he 
liimself  stated  in  his  paper.  Everyone  would  get  liis  own 
test-types  and  keep  them  for  use.  He  liad  been  careful, 
in  his  practice,  to  stick  to  the  same  test-types,  so  that 
when  a  ])atient  came  back  after  ten  or  fifteen  years,  he 
could  make  a  proper  comparison  of  the  two  capacities  in 
reading*.  'i'he  scientific  test-ty])e  constructed  by  Landolt, 
the  circle  with  gaps  out  of  it  in  different  regions — north, 
south,  east,  and  west — had  never  reached  any  popularity, 
as  far  as  he  had  been  able  to  jndge. 

Mr.  1).  V.  GiRi  remarked  on  Mr.  Hay's  statement  that 
if  a  patient  could  read  one  letter  in  the  line  lie  could  read 
the  other  letters  in  the  same  lin(\  He  did  not  know 
whether  Mr.  Hay's  reniiirk  referred  to  before  coi-rection  or 
after  correction.  If  it  referred  to  before  correction,  he 
disagreed  with  him,  the  distortion  suffered  by  a  letter 
varying  with  its  shape  tJiid  the  nature  and  degree  of  the 
astigmjitism.  In  any  given  case  some  letters  would  become 
undecipherable  while  others  conld   still  l)e  made  out. 

Mr.  Pkrcival  Hay,  in  re])ly,  said  he  did  not  want  the 
patient  to  tumble  until  it  wms  necessary  for  him  to  do  so. 
Kither  a  ]);itient  saw  ^\^,  or  he  did  not,  and  wIhmi  a  case 
was  before  the  Courts,  it  was  not  desirable  that  oculists 
should  be  at  loi>-fferheads  abcMit  it.  With  regard  to  astio-- 
mat  ism,  there  was  no  doubt  that  uncorrected  astigmatism 
would  influence  the  vision,  but  nevertheless  the  rule 
would    remain    that,  in  the  great  majority  of  cases,  if   the 
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patient  could  read  one  letter  in  a  liiic^  lie  could   read  the 
rest  also. 


3.    Presbyojna. 
By  Ernest  Clarke. 

The  subject  of  presbyopia  has,  I  think,  been  very 
inefficiently  treated  in  the  past. 

Landolt,  in  a  book  on  refraction  of  600  pages,  dismisses 
presbyopia  in  four  pages. 

Tscherning,  in  a  book  on '^physiological  optics'^  of  350 
pages,  devotes  half  a  page  to  it  ! 

Norris  and  Oliver,  in  a  book  on  general  ophthalmology 
consisting  of  four  volumes  and  3000  pages,  consider  that 
two  pages  are  enough  for  this  important  subject. 

I  hope  to  show  that  the  phenomena  connected  with 
presbyopia  are  worthy  of  more  consideration,  and  that 
as  its  advent  coincides  with  important  changes  in  the  body, 
its  treatment  demands  from  us  greater  care  than  it  has 
hitherto  obtained. 

'J'lie  increasing  firmness  of  the  lens  substance,  which 
commences  soon  after  birth,  means  an  increasing  difficulty 
in  producing  a  convexity  of  the  lens;  in  other  words, 
''  squeezability  '^  of  the  lens  (if  I  may  use  the  term)  de- 
creases with  age,  and  has  so  much  decreased  in  the 
normal  emmetrope  when  he  reaches  the  age  of  about 
forty-eight  that  he  is  conscious  of  wanting  some  aid  in  nenr 
work.  His  nenr  ])()iiit  has  receded  too  far.  M'his  is 
])rosbyopia. 

]r.  is  not  a  disease,  l)ut  a  j^hysiologicnl  change  which 
affec;ts  all  eyes  alike,  although  the  time  of  its  manifesta- 
tion varies  with  the  refraction  of  the  eye. 

I)i-.  Morax  says:  "  Ki\  pent  invocpicr  soit  un  change- 
ment  d'activite  du  iiiiisch-  cilinre,  soit  iine  modification 
dans  I'elasticite  du  ciishillin.  II  est  piobablo  (jue  c'est 
;i  (H':ii(''  dcrnirrc  ciiiisc  (|u'il  tniil  iittribiiei'  ces 
niodilifMt  ions." 
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I  maintain  that  true  presbyopia  is  entirely  dependent 
on  the  lens,  and  it  is  not  due  to  any  weakness  of  the  ciliary 
muscle   except  in   advanced  old    aii^e,   and   in   tlio   general 
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400  cases  of  all  types  of  refraction.      As  in  Fi«,'s.  22-24,  the  continuous 
line  is  Donders'  mean  dia<?onal. 

weakness  after  illness.  I  have  used  the  word 
"  squeezability  ''  of  the  lens,  because  no  other  word 
expresses  so  well  the  action  tliat  takes  ])lace  (hiring 
accommodation,  if  we  accept  Tsclierning's  theory.  How 
ciin  we  exjdain  an  accommodation  piuvei*  of  20  1>.  (which 
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can    often    be    obtained    in    children)    by    the    Helmholtz 
theory  ? 

Presbyopia  not  only  affects  all  eyes  alike,  but  with  such 
uniformity  that  in  the  normal  the  age  of  an  individual 
can  be  found  by  ascertaining  the  accommodation  power,  so 
that  we  can  still  confirm  the  statement  of  Bonders,  made 
more  than  fifty  years  ago — '^  At  a  given  time  of  life,  the 
range  of  accommodation  is  an  almost  law-determined 
quantity/' 

Bonders  goes  on  to  say  that  the  unfavourable  exceptions 
are  connected  with  defects  and  vice  versa. 

What  is  the  commonest  definite  defect  of  an  otherwise 
normal  individual  of  forty,  whose  accommodation  power  is 
only  2'o  D.,  instead  of  5"5  which  is  normal  ? 

The  answer  is — premature  senility.  It  is  possible  in 
such  a  case  that  other  senile  signs  may  be  ])resent,  such 
as  grey  hair,  hard  arteries,  etc.,  but  very  often  the 
accommodation  power  is  the  only  sign,  and  as  such  should 
be  considered  as  a  very  valuable  and  delicate  index. 

The  teachings  of  Metchnikoff  and  Arbuthnot  Lane 
have  shown  us  that  intestinal  toxaemia  is  the  commonest 
cause  of  premature  senility. 

Leonard  Williams  has  for  years  been  pointing  out  the 
danger  of  hypothyroidism,  especially  in  connection  witli 
intestinal  poisoning.  Intestinal  toxaemia  and  pyorrhoea 
alveolaris  may  be  present,  and  almost  harmless  with  an 
efficient  thyroid,  but  once  the  thyroid  becomes  deficient 
in  its  action,  the  gates  are  open,  and  the  ])oisons  are  able 
to  permeate  the  whole  system.  'J'he  important  bearing 
this  has  on  our  subject  is  that  round  about  the  age  of 
fifty  the  thyroid  tends  to  become  defective  in  its  action. 

I'ercy  Dunn,  in  an  excellent  paper  entitled  '^  'J'hyroid 
'I'herapy  in  Ophthalmic  Practice ''  (Brit  Journ.  of  Ophth  , 
January,  1919),  says  "n  man  is  as  old  as  his  thyroid." 
1  say  "  a  man  is  as  old  ;is  his  acconnnodation  power,"  but 
we  both  really  mean  the  same  thing,  and  it  was  expressed 
years  ago  in  a  less  true  sense  as  '*  a  man  is  as  old  as  his 
arteries.'* 
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Whatover  Llio  cause,  uiie  fact  is  absolutely  certain  : 
tliat  vvlion  we  lliid  a  patient  witli  accommodation  power 
markedly    lower    than    tln^     normal,    we    should    recognise 

Fig.  22. 

10        15-        20        zS^      -jc      •3,5-    ^     ^f^     £^      55"      Cv      bS"     '|i-       ^S' 
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4(X)  cases  of  liyperniotropia. 

this  as  a  (hmger  si<>-nal  and  advise  a  thorou^-h  overhaul ini^ 
by  an  np-to  date  j)hysician. 

What  is  the  normal  accommodation  power  for  each 
age?  I  have  now  made  over  5000  records  and  have 
tabulated    tliem    in    various    irrou pings,    some    as    large   as 
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1200  on  a  table,  some  only  200.  Some  tables  consist 
of  all  forms  of  refraction,  others  consist  entirely  of 
myopes,  and  others  entirely  of  hypermetropes.  I  have 
made  a  diagonal,  taking  the  mean  of  the  groupings, 
and  the  results  have  been  practically  the  same  in  all 
the  tables. 

I  have  found  the  mean  slightly  higher  in  myopes  than 
in  hypermetropes.  At  forty  the  mean  is  5  for  hyper- 
metropes and  6  for  myopes,  giving  5*5  as  the  universal 
mean  or  normal.  This  you  will  note  is  ID.  higher  than 
Bonders  made  it  (viz.  4'5).  The  mean  at  forty-five  for 
hypermetropes  was  4  and  for  myopes  was  4' 5,  giving  the 
general  normal  as  4*25,  while  at  fifty,  3  and  3*5  gives 
3*25.  In  all  the  tables  I  have  drawn  Bonders^  "  mean 
diagonal,"  which  almost  coincides  with  my  minimum. 

Bonders  only  made  150  records  for  his  classical  table, 
and  he  was  aware  that  errors  were  present  in  his  records 
because  he  made  them  without  a  cycloplegic ;  thus  cases 
of  latent  hypermetropia  were  included.  To  avoid  this 
all  my  records  were  made  after  a  cycloplegic  had  been 
employed  to  ascertain  the  refractive  error  in  all  under 
forty,  and  as  ladies  over  forty  are,  as  a  rule,  not  to  be 
trusted  on  the  question  of  age,  only  those  were  included 
whose  age  statement  could  be  verified.  In  all  my  records 
binocular  vision  was  present  and  was  normal  when 
corrected,  and  no  case  was  included  when  any  eye  disease 
was  present. 

Buane,  of  America,  made  investigations  on  the  accom- 
modation power,  and  my  records  agree  substantially  with 
his. 

I  suggest  that  the  knowledge  of  an  individual's 
accommodation  power  should  be  of  the  greatest  value  to 
a  physician  examining  for  life  insurance.  He  might  have 
an  applicant  for  insurance  looking  older  than  his  years 
and  yet  showing  no  indication  of  any  disease  ;  a  rocoi-d 
of  unusually  low  accommodation  j)ower  would  j)iit  him  on 
his  guard,  and  he  would  I'cconmKuid  tluit  tlic  life  should 
only    bo    accc'j)lcd    il     pi-i'iiinnus    were    paid    at    (lie    higher 
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rate  tor  tlie  real  ago  (as   indicated  l>y  tlic  accinniiiudatioii 
power). 

If   siicli    were  the   ])ractice   the  contrary  ouj^ht  also  to 

liohl  good  :    it"    a  man    wtio   liad    lived    sixty  years   sliowed 

Fkj.  2;i. 
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an    accommodation    ])ower    of    lifty,    lu'    sliould    only    he 
required   to  ])ny   ])i-enninn    for  iil^c   lil'ty. 

Actuaries,  of  course,  woi'k  on  a  "  mean  "  or  averaire, 
and  wliat  they  lose  in  one  dii-ection  they  hope  to  gain  in 
another.       My  point  is,  they  ari>  most  likely  to  lose  on  tlie 
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whole,  for  in  these  days  there  are  many  more  people 
"  older  than  their  years  "  than  vice  versd.  More  than 
one  examination  should  be  made  when  taking  the  accom- 
modation power  in  such  cases. 

I  cannot  close  without  drawing  special  attention  to  the 
improved  treatment  of  presbyopia  which  has  lately  become 
possible  through  the  improvement  of  the  optician^s  art  in 
makinsf  bifocals. 

Presbyopia  appears  just  at  the  age  when  eye-strain  is 
so  liable  to  occur,  and  when  consequently  the  constant 
correction  of  any  error  of  refraction  is  especially  indicated. 
Separate  glasses  for  reading  and  distance  are  a  great 
nuisance,  and  when  the  distance  vision  is  fairly  good 
without  glasses  this  treatment  is  rarely  persevered  in. 
On  the  other  hand  a  Avell-adjusted,  properly  fitted  invisible 
bifocal,  especially  in  the  form  of  a  frameless  spectacle, 
is  very  soon  appreciated  by  the  patient.  Later  on,  when 
acquired  hypermetropia  appears,  they  become  an  absolute 
necessity.  Acquired  hypermetropia  is  another  senile 
change  which  of  course  accentuates  presbyopia  ;  fortu- 
nately at  the  same  time  another  senile  change,  viz.  a 
contracted  pupil,  is  often  present,  and  this  improves 
vision. 

I  suggest  that  one  of  the  causes  of  discomfort  in 
bifocals  is  that  the  reading  ^'  addition  ''  is  made  too 
strong.  It  is  rarely  necessary  to  make  this  addition 
stronger  than  2"5  or  2*75  D.  at  any  time  of  life.  We 
have  to  remember  that  these  glasses  are  to  be  used  wlien 
eating,  writing,  etc.,  and  we  can  always  give  stronger 
separate  reading  glasses  for  evening  use  and  fine  work. 

My  ex})erience  is  that  many  opticians  are  not  good  at 
l)ifoca]  work  ;  they  do  not  properly  decentre  in  the 
reading  portion  or  they  make  this  portion  "  sit  '^  too 
high. 

Kxcept  in  I'are  cases  high  myopes  do  not  tolerate 
Infocals.  In  anisometropia  an  artificial  hyperphoria  is 
induced,  which  may  be  corrected  by  prisnm,  but  it'  tlie 
(lilTereiice  in  tlie  eyes  is  very  great,  bifocals  are  not  to  be 
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ruc'oimiieiHlril.  Uitncnls  ;ii-c  ot  tlic  j^rcalest  hciiclil  \() 
liypermetropics  and  liypcniicl  lopic  astijj^matics,  wlio 
declare  tliat  oiu-c  tlicy  liavc  Ix'conic  \\<vd  to  tliciii  the 
glasses  are  a  i-cNclatiitii. 


1200  cases  witli  all  types  of  refraction. 

I  wisli  to  put  ill  a  plea  for  their  more  extended  use 
when  only  slight  errors  are  present.  It  is  at  tliis  period 
of  life  when  every  care  should  be  taken  to  save  waste  of 
nerve  energy.  The  climacteric  has  appeared,  or  is  appear- 
ing,   in    both    sexes.      The    thyroid    and    other    internal 
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secretory  glands  are  tending  to  become  or  liave  become 
defective  in  their  action  ;  worries  and  responsibilities  are 
greater  than  ever  ;  the  store  of  vital  energy  is  gradually 
becoming  smaller  and  recuperative  power  is  lower,  and 
we  may  help  our  patient  to  ripe  old  age  and  to  a  happy 
old  age  by  treating  him  on  the  lines  I  have  suggested  and 
adjusting  his  glasses  to  his  needs. 

Table  of  Accommodation  Power  at  Different  Ages. 


Ae-e 

Mean.                               ] 

1 

Maximum. 

Donders. 

Duaiie. 

Clarke,             Duane. 

Clarke. 

10    . 
15    . 
20    . 
25    . 
30    . 
35    . 
40    . 
45    . 
50    . 
55    . 
60    . 

14 

12 

10 
8-25 
6-75 
55 
4-5 
3 

2-5 
1-25 
•50 

14 

13-5 

11-5 

10-5 

8-5 

7 

G 

38 
2-8 
1-3 
1-2 

13-5 

12 

10-5 
9 

75 
6-5 
55 
425 
3-25 
2-5 
1-75 

,       17-5 

16-5 

14-2 

12-9 

10-6 

8-8 

7-5 

4-7 

3-3 

1-6 

1-5 

20 

18 

14 

13-5 

12 

10 

8-5 

7 

6 

5 

4 

Mr.  N.  Bishop  Harman  said  he  understood  the  author 
to  say  myopes  had  rather  better  accommodative  power 
than  hypermetropes.  He  (Mr.  Harman)  thought  myopes 
who  systematically  and  for  years  had  read  without  glasses 
must  lose  something  in  muscle  activity,  so  that  they 
became  relatively  presbyopic  earlier  than  the  normal. 
Sections  had  been  cut  showing  wasting  of  circular  ciliary 
muscles  in  myopes.  Therefore  if  they  were  to  admit  that 
these  persons  were  older  than  their  age  because  of  an 
appai-ent  loss  of  accommodative  power,  they  would  thereby 
be  doing  an  injustice  to  members  of  this  Society  who  were 
not  older  than  their  age,  but  were  marked  by  an  acquired 
variation  due  to  their  past  experience  and  habit  of  life. 

•Mi-.  CJ.  II.  TonLKv  said  lie  li;i(l  .')  I),  of  myopia; 
liis    presbyopic    correction    was    normal    foi-    liis   years;  lie 
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could  remove   liis   o-|;issos  :ni(l    rend    as    Ioiilc   as    lie  wished 
and     with     iiii  puiiiLv.       lie     did     not     tliiid\     that     i-eadin^ 
without    glasses — ol    which    he    had    done  a  good    deal    in 
bed — had  the  slightest  eft'ect  in   limiting  the  power  of  his 
accommodation.      That  disposed  of   the  idea  that   myopes 
had    less    accommodative    power    than    had    other    people. 
Speaking  of  liis  experience  of  other  people  he  had   seen 
some  very  unusual  cases.      He  remend)ered  one  lady,  over 
forty  years  of  age,  who  had  a  small  hypermetropic  correc- 
tion—  I'o.      A  little  later,  in  a  few  weeks,  she  could  see  [j 
with  a  plus  3  without  a  mydriatic.      Under  fidl  atropine  slie 
did  not  take  more  than  3.      A  few  months  later  she  could 
not  accept  anything  like  3  for  distance.      Jn  some  of  these 
cases  the  facts  defied  all  rules.      There  was  much  variation 
in  the  ciliary  tone  of  patients  approaching  fifty  years,  and 
in  some   cases  tlie   testing    had    to    be    done    with    great 
care  ;  the  manifest  hypermetropia  would  vary  from  nothing 
to  3  D.  within  a  few  weeks — he  did  not  know  why.      'J'here 
was  no  diphtheria  or  anything  of  that  kind  to  account  for 
it  and  no  paralysis  of   accommodation.      in  several  other 
cases    there    had    been    considerable    variation    of    about 
1^   dioptres  ;    in  some   of   these   cases   homatropine   alone, 
even  in  strong,  doses,  had    not  bi-ought  out   the  whole  of 
the  hypermetropia  which    became    manifest  a  little  later. 
He  had   not   come   prepared    with   a   series   of   cases,  but 
there  were   one   or   two   cases   which   showed   that   it   was 
hard  to  find  one  explanation  for  all  cases. 

Mr.  J.  H.  ToMLiNsoN  asked  how  Mr.  p]rnest  Clarke 
tested  the  power  of  accommodation.  As  regards  variation 
in  the  degree  of  hypermetropia,  he,  the  speaker,  was 
slightly  hypermetropic — about  O".")  0.  F5ut  after  twelve 
months  in  J^^gypt  he  required  +  1  I),  in  one  eye  and 
+  lo  1).  in  the  other.  It  was  so  marked  that  he  sent  to 
England  for  bifocals.  When  he  got  back  to  this  country, 
however,  he  found  he  was  still  only  Oo  I).  The  manner 
of  life,  the  food,  etc.,  were  so  different  in  Kgypt  from 
that  in  this  counti-y  that  possibly  they  produced  a  change 
in  the  refraction  of  the  crystalline  lenses. 
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Dr.  Gkorge  Mackay  said  lie  was  surprised  no  one  liad 
yet  raised  tlie  (piestion  of  what  Mr.  Ernest  Clarke  meant 
by  "  squeezability/'  If  by  ^^squeezability''  Mr.  Ernest 
Clarke  suggested  tliat  the  ciliary  processes  jammed  them- 
selves against  the  lens  and  so  increased  the  convexity  of 
it,  the  idea  did  not  commend  itself  to  him.  He  was 
under  the  impression  that  the  correct  term  was  "elas- 
ticity "  or  "  expansibility/'  believing  that  the  relaxation 
of  the  suspensory  ligament  allowed  the  forward  movement 
of  the  anterior  face  of  the  lens.  He  would  like  to  have 
that  fundamental  point  cleared  up.  In  comparing  Prof. 
Bonders'  results  with  Mr.  Clarke's  it  was  essential  to  be 
sure  one  was  dealing  with  similar  circumstances.  The 
meeting  had  not  heard  from  Mr.  Ernest  Clarke  exactly 
what  tests  he  employed  in  arriving  at  his  figures,  or  how 
his  standard  of  illumination  compared  with  that  of 
IJonders. 

Mr.  Arnoi-d  Lawson  said  he  also  would  like  to  know 
what  Mr.  Ernest  Clarke  meant  by  the  presbyopia  of  the 
patient.  It  was  an  obvious  fact  that  if  the  amount  of 
presbyopia  was  to  be  tested  by  glasses  which  enabled  the 
])atient  to  see  a  certain  type — for  instance  J.  1  —  that  was  no 
test  at  all,  because  it  depended  on  how  the  patient  held 
the  book,  and  what  sort  of  light  he  had  got  on  it.  It  was 
a  common  fact  that  one  could  make  a  patient  see  J.  1  with 
glasses  much  stronger  than  he  required  in  ordinary 
circumstances.  As  far  as  he  could  see,  it  was  practically 
impossible  to  say  exactly  how  much  presbyopia  a  patient 
had,  within  a  dioptre,  because  it  depended  on  what  one's 
idea  of  correcting  the  patient  meant. 

Mr.  'J'keachek  Collins  asked  whether  Mr.  Ernest  Clarke 
had  taken  into  account  the  size  of  the  pupil.  He  had 
seen  cases  of  apparently  delayed  presbyopia  due  to  con- 
traction of  the  pupil. 

Mr.  H.  Gkimsdale  said  it  had  always  seemed  to  liim 
that  there  wore  two  classes  of  people  who  took  glasses 
rather  liigher  for  the  correction  of  their  presbyopia  than 
one  would  expect.      One  of  these  was  the  person  who  had 
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lived  a  long  time  in  a  liot  climate,  and  the  otlier  the 
patient  who  had  long  suffered  from  constipation.  He 
could  not  give  any  accurate  figures  and  know  tliat  wo 
general  impression  was  reliable. 

Mr.  Ernkst  Clahke,  in  reply,  said  that  in  his  ])aper  he 
made  a  special  point  of  the  fact  that  except  in  advanced 
old  age,  or  after  illness  or  when  toxaemia  was  present  tlie 
ciliary  muscle  was  not  concerned  in  presbyopia.  He  also 
made  a  point  of  stating  that  all  the  cases  cited  in  his  tables 
were  free  from  disease,  and  he  did  not  include  any  case 
of  high  myopia  with  atrophied  ciliary  muscle.  The 
method  of  finding  the  near  point  was  very  simple.  He 
used  Tweedy 's  optometer  placed  on  the  cheek  in  such  a 
position  that  it  coincided  with  the  anterior  surface  of  the 
cornea.  The  fine  type  on  the  slide  was  Snellen  i)  =  O"), 
the  light  was  good  daylight.  The  patient,  icenring  hi-s 
correction,  moved  the  slide  as  near  to  the  eye  as  was 
possible  with  the  print  remaining  clear,  and  the  distance 
was  then  read  off  on  the  scale  and  interpreted  into 
dioptres.  He  was  sure  that  many  surgeons  did  not 
accurately  ascertain  the  distant  correction  before  prescrib- 
ing reading-glasses,  hence  mistakes  were  made  as  referred 
to  by  Mr.  Arnold  Lawson.  It  was  most  important  in 
ordering  the  lower  section  of  bifocals  to  refrain  from 
giving  the  glass  too  strong.  In  answer  to  Dr.  Mackay, 
he  thought  that  everyone  had  now  given  up  the  Helmholtz 
theory  of  accommodation.  He  believed  that  the  Tscher- 
ning  theory  was  near  (if  not)  the  right  solution,  viz.  the 
circular  muscle  of  Miiller  squeezed  or  compressed  the  lens, 
causing  it  to  bulge  centrally,  and  this  theory  also  explained 
how  a  child  could  obtain  20  D.  of  accommodation  ])owor, 
which  was  quite  inexplicable  under  the  old  theory.  Mr. 
Grimsdale's  remarks  about  chronic  constipation  conformed 
with  all  he  had  said  about  intestinal  toxamiia  ;  it  hastened 
unduly  the  sclerosis  of  the  lens  (and  of  course  other 
parts)   and  so  produced  premature  senility. 
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4.    A  rasp  of  pituifari/  fiiinonr. 
By  M.  8.  Mayou. 

H.  B — ,  aet.  51  years,  male,  first  seen  on  March  5th, 
1918.  When  admitted  to  the  Central  London  Ophthalmic 
Hospital  his  vision  was  2-4  right,  ^  left.  He  has  well- 
marked  central  changes  in  the  macula  region,  and  he 
smoked  2  oz.  of  tobacco  a  week.  The  field  for  hand- 
movements  at  that  time  was  full.  During  the  last 
three  months  the  patient  says  that  his  sight  has  been 
getting  worse,  and  at  the  present  time  he  has  bare 
perception  of  light  in  the  right  eye  and  less  than  g-Q 
in  the  left.  It  is  impossible  to  take  the  right  field  on 
account  of  the  defect.  The  left  field  shows  a  temporal 
hemianopia.      Both  optic  discs  show  well-marked  atrophy. 

The  report  of  the  X-ray  examination  by  Mr.  Salmond 
shows  great  increase  in  the  antero-posterior  dimension  of 
the  sella  turcica.  The  anterior  clinoid  processes,  floor 
and  dorsum  sellae  are  very  indistinct,  due  to  erosion  and 
partial  disappearance.  The  appearance  is  that  of  a 
growth  pressing  upon  this  region  of  the  base  of  the 
skull. 

He  said  he  had  also  under  care  a  man  of  about  the 
same  age  in  practically  the  same  condition,  and  his 
condition  had  been  absolutely  stationary  for  five  years. 
In  this  case  he  assumed  it  might  be  some  form  of  cyst  in 
the  pituitary  body.  The  present  case  might  be  one  of 
malignant  tumour,  es])ecially  as  the  man  now  had  a 
cachectic  appearance  which  he  had  not  when  he  first 
attended  the  hospital. 

Mr.  Pike  (Cheltenham)  said  the  question  of  operation  in 
tliese  cases  was  a  very  interesting  one.  Many  had  been 
operated  upon  l)y  tlio  trans-splionoidal  route  by  sellar 
decompression.  ()n(i  was  shown  at  tlie  previous  day\s 
Laryngological  (Congress,  in  which  I  lie  result  had  been 
brilliant.      'J'lie    condition    seemed   to    1)0   niucli    the  same 
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as  in  tliis  case.  IMicro  was  in  tliat  case  a  very  tliin 
coverino-  over  tlie  tninotir.  'IMiis  was  taken  off  with  the 
spoon,  and  a  partial  removal  ol  the  en(l(Uhelioni;i  w;i> 
(lone.  ^Jlie  vision  had  l^een  recovered,  tliongli  previously  it 
was  just  perception  of  light,  and  headaches  had  iinjxovcd. 
This  operation  could  be  fairly  easily  performed  without 
scarring.  It  was  hard  to  advise  operation  when  there 
wei'e  no  pressure  symptoms.  lie  was  wjitchintr  a  similar 
case,  which  had  been  going  on  for  three  or  four  years, 
but  there  were  not  symptoms  of  hy})o-pituitarism.  lie  was 
inclined  to  operate,  as  the  procedure  was  not  really  so 
bad  as  it  sounded. 

Mr.  Iv  Treacher  Collins  said  he  had  a  case  similar  to 
Mr.  ]\Iayou's^  which  seemed  })r()bably  due  to  a  cyst  of 
the  pituitary  gland.  As  the  man  was  losing  his  sight,  it 
was  agreed  that  an  operation  should  be  performed.  It 
was  done  through  the  nose,  and  the  surgeon  who  performed 
it  thought  he  had  punctured  the  cyst.  Unfortunately 
meningitis  set  in,  and  the  man  died  about  a  week  later. 
Post-mortem  examination  showed  that  there  was  a  cyst,  but 
it  had  not  been  ])unctured,  though  it  would  have  been  if 
the  surgeon  had  gone  a  little  further  inwards.  If,  however, 
he  had  gone  a  little  further  in  another  direction  he  would 
have  punctured  the  carotid  artery.  It  was  a  very  ditticult 
thing  to  hit  ofT  a  C3'st  in  that  region  and  avoid  doing- 
serious  damage.  He  had  had  recently  uihUm*  his  care 
another  case  of  failure  of  sight  due  to  enlargement  of  the 
])ituitary  body.  lie  thought,  from  the  fields  of  vision, 
there  was  no  doubt  about  the  diagnosis,  although  a 
skiagram  did  not  show  very  definitely  deepening  of  thv 
sella  turcica.  It  was  decided  that  the  ])atient  should  be 
treated  with  thyroid  gland.  After  taking  the  thyroid 
gland  tabloids  the  vision  rapidly  im])r<)ve(l.  At  the  same 
time  he  went  away  foi*  a  change  of  air.  The  patient 
disliked  taking  the  thyroid  gland,  and  attributed  his 
improvement  to  the  change  of  air.  So  he  left  oft'  the 
medicine,  and  his  sight  gradually  failed  again.  The 
thyroid    gland    was    then    resumed,  and    the  vision    again 
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improved.  In  the  case  now  shown  he  suggested  a  trial 
witli  thyroid  gland  before  embarking  on  an  operation. 

Ml".  Mackay  (Hnll)  said  he  had  had  a  case  which  he 
treated  in  the  way  just  mentioned  by  Mr.  Collins,  and 
when  the  thyroid  was  taken  the  patient  improved,  when 
it  was  left  off  he  got  bad  again.  At  one  time  the  man 
looked  ready  to  die,  and  later  he  was  being  harassed  by 
the  recruiting  authorities  in  connection  with  the  Army. 

Mr.  A.  H.  H.  Sinclair  (Edinburgh)  said  he  would  like 
to  know  the  experience  of  members  with  regard  to  changes 
in  the  fields  of  vision  in  cases  of  pituitary  tumour,  and  in 
other  conditions  causing  pressure  on  the  optic  nerves  at  the 
chiasma.  In  Mr.  Mayou's  case  it  was  said  that  the  field 
improved  or  became  worse!  Did  this  mean  that  from  time 
to  time  the  areas  of  failure  in  the  field  of  vision  altered  in 
their  position  and  extent  ?  He  would  like  to  know  what 
the  experience  of  others  had  been  with  regard  to  failure 
round  the  fixation  point.  In  a  case  which  he  could 
remember  the  failure  of  vision  was  found  to  be  in  the 
form  of  a  central  scotoma  occurring  in  each  eye,  within 
five  to  ten  degrees  of  the  fixation  point,  and  developing 
in  definite  quadrants.  An  investigation  of  the  scotoma 
with  the  screen  showed  the  quadrants  of  the  scotoma 
to  be  unequally  affected.  At  a  subsequent  examination  it 
was  found  that,  while  one  quadrant  had  partially 
recovered,  the  neighbouring  one  had  become  more  markedly 
amljlyopic.  He  asked  for  information  as  to  the  recovery 
of  the  field  in   Mr.  Mayou's  case. 

Mr.  M.S.  Ma  YOU,  in  re})ly,said  this  patient  was  already  on 
thyroid.  There  were  cases  which  this  treatment  benefited. 
Some  years  ago  he  had  a  patient  with  enlarged  pituitary 
body  associated  with  acromegaly,  and  the  patient  had 
homonymous  hemianopia.  He  was  })ut  on  thyroid  treat- 
ment, ))iil  (lid  not  improve.  Subsequently  he  went  over 
to  America,  and  was  operated  upon  by  Cushing,  who  did 
a  decomprcHsion.  All  hough  Cushiiig  was  jiot  satisfied 
with  th(?  operation  at  the  time,  as  there  was  miicli 
jiiemorrhage  and   he    was    nut    sine    it   was  ;i  success,  the 


A    CASE    OF    I'lTTTTTARY    TTIMOITK.  2^1 

fields  im])r()V(Ml  innncnsoly,  botli  for  wliitc  Jind  loi"  colour. 
The  acromegaly,  however,  especially  of  the  jaw,  had  still 
continued  to  progress.  After  the  operation  lie  was  so  much 
better  that  he  passed  through  the  whole  of  the  war  in 
France.  In  answer  to  Mr.  Sinclair,  if  there  was  a  white 
field  present,  some  perception  remained  in  that  region 
always  until  it  went  completely.  If  it  went  completely  it 
did  not  recover.  If  there  was  only  a  portion  of  colour 
in  that  field,  then  tlie  field  would  recover  for  colour  as 
well  after  the  operation.      That  was  so  in  his  case. 
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XIII.     APPENDIX. 

The  following  cases  were  also  brought  before  the 
Society  : 

A  case  of  heterochromia  iridis.      By  D.  V.  Girl 
An  unusual  case  of  choroiditis.      By  E.  T.  Collins. 

Museum. 
Under  the  Curatorship  of  R.  R.  James. 

(1)  Series  of  paintings  of  the  fundus,  war  lesions, 
congenital  defects,  etc.      W.  Wallace. 

(2)  Volumes  from  the  Library,  illustrating  the  early 
attempts  at  coloured  pictures  of  the  fundus  in  health  and 
disease.      W.   Wallace. 

(3)  Scleral  fixation  forceps.      J.  A.   Valentine. 

(4)  Fundus  paintings  illustrating  the  results  of 
vascular  disease,  embolism,  thrombosis,  etc.      James  Kkrk. 

(5)  Indian  picture  representing  a  native  coucher  at 
work.      R.  R.  James. 

(6)  Selection  of  antique  spectacles,  cases  and  eye- 
glasses.     W.  Wallace  and  R.   R.  James. 
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REPORT  OF  COUNCIL. 

The  Council  is  pleased  to  report  the  continued  pros- 
perity of  the  Society. 

During  the  Session  1918-19,  11  new  members  have 
been  elected,  there  has  been  1  resignation,  and  tlie 
Council  has  to  deplore  the  loss  of  8  members  by  death. 
John  Couper  was  an  original  member,  as  was  also  Thomas 
Buzzard.  Since  1911  the  latter  had  been  an  honorary 
member  of  the  Society.  Sir  James  Mackenzie  Davidson 
had  been  a  member  of  the  Society  since  1884,  and  served 
on  the  Council  1892—95.  Charles  Devereux  Marshall, 
who  died  of  cholera  at  Bombay  while  on  active  service, 
had  been  a  member  since  1892.  He  acted  as  Secretary 
from  1904-07,  and  he  served  on  the  Council  from 
1903-04,  and  from  1907-10.  R.  J.  Hamilton  had 
been  a  member  since  1896,  A.  H.  P.  Dawnay  since 
1897,  J.  Hobday  since  1899,  and  I.  W.  Joint  for  one  year. 
Dr.  Rodger  of  Brisbane,  who  was  killed  in  action  in 
France  in  1916,  had  been  a  member  since  1912. 

Since  the  last  meeting  the  affiliation  of  the  Egyptian, 
the  North  of  England  and  the  Irish  Ophthalmological 
Societies  has  been  accomplished. 

The  Society  now  has  a  membership  of  464  with  4 
honorary  members.  During  the  Session  the  Council 
decided  to  put  into  action  the  powers  conferred  by  Rule  7 
in  the  case  of  eleven  members  whose  subscriptions  were 
many  years  in  arrear;  this  number  included  the  subscribing 
members  of  enemy  nationality. 

The  Sixth  Annual  Congress  was  held  on  May  2nd,  3rd 
and  4th,  1918,  and  it  was  successful  in  every  way.  Thanks 
are  due  to  the  Metropolitan  Asylums  Board,  to  the  Council 
of  the  Royal  College  of  Surgeons  of  England,  and   to   the 
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Council  of  the  Royal  Society  of  Medicine,  as  well  as  to 
the  Authorities  of  the  National  Hospital  for  Paralysis, 
Queen  Square,  for  the  facilities  granted  by  these  various 
bodies. 

The  Hon.  Treasurer's  report  and  statement  of  accounts 
is  appended. 
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HON.  TKEASURER'S  REPORT. 

I  AM  ^lad  to  report  that  the  financial  condition  of  the 
Society  is  satisfactory. 

The  amount  received  in  subscriptions  amounts  to 
£303  13c9.  Od.  as  against  £283  2s.  Sd. — an  increase  of 
£20  10.*?.  4d. 

The  amount  received  in  subscriptions  in  the  year  ending 
April,  1917,  was  £197  9^.  6d.,  in  which  year  the  subscrip- 
tion was  raised  from  12s.  6d.  to  a  guinea.  Thus  the 
increased  subscription  has  in  two  years  increased  the 
Society's  annual  income  by  over  £100. 

I  must  call  the  Society's  attention  to  the  very  serious 
rise  in  the  expenses  of  the  Transactions.  No  change  in 
the  expenses  as  the  result  of  the  war  has  occurred  until 
this  year.  In  1915,  1916,  1917,  1918  the  Transactions 
cost  £291,  £270,  £264  and  £279  respectively.  This  year 
it  will  be  noted  that  the  expenses  reach  a  total  of  i43 1 — 
an  increase  of  £155  over  last  year. 

It  is  not  to  be  expected  that  the  cost  of  the  next  issue 
will  be  any  less — indeed  it  is  quite  likely  that  the  sum 
expended  this  last  year  may  be  exceeded.  Luckily  this 
year  there  was  a  balance  at  the  bank  of  £255  as  well  as  a 
deposit  account  of  tl50,  the  latter  being  the  amount 
received  for  the  destruction  of  property  in  one  of  the  air- 
raids. Consequently  no  difficulty  was  found  in  meeting 
the  bill  for  the  Transactions.  At  the  same  time  it  must 
be  noted  that  as  a  consequence  the  bank  balance  has 
fallen  to  £23,  and  although  we  still  have  the  (l(»])osit 
account  of  £150  to  our  credit,  it  is  extremely  probable 
that  both  these  items  will  1)0  absorbed  by  this  year's  bill. 
Unless,  then,  wages  and  cost  of  production  generally 
become  cheaper  in  the  near  future  we  shall  find  ourselves 
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unable  to  find  the  money  for  producing  the  Transactions 
in  the  way  liitherto  done.  We  shall  then  have  to  face, 
either  the  production  of  the  Transactions  on  a  far  less 
costly  model  than  the  present,  or  the  alternative  of  finding- 
more  money,  which  implies  a  further  increase  in  the 
annual  subscriptions  or  possibly  a  levy  on  the  subscribers 
for  one  year  or  more. 

I  wish  further  to  impress  upon  subscribers  the  advantage 
of  paying  their  subscriptions  by  means  of  a  banker's 
order.  It  saves  both  the  subscriber  and  the  Society  a 
good  deal  of  trouble  and  ensures  the  regular  delivery  of 
the  Transactions.  Some  subscribers  seem  to  forget  that 
the  subscription  is  payable  in  the  month  of  October  each 
year,  and  further,  that  delivery  of  the  Transactions  is  not 
made  if  the  subscription  has  not  been  paid.  Also  there 
are  certain  members  who  apparently  hold  the  view  that 
they  should  be  dunned  yearly  by  the  Treasurer  for  their 
subscription,  and  one  member  this  year  complained  in  a 
letter  of  the  unbusiness-like  character  of  the  Society  in 
not  doing  so.  This  extraordinary  view  of  the  Treasurer's 
responsibilities  is,  I  am  glad  to  say,  not  shared  by  the 
majority. 
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OXFOKI)    OlMITHALMOLOCrlCAL   CONGRESS, 


ANNUAL    MEETING    HELD    AT    OXFORD    OX 
JULY   IOth   S^   11th. 


Master:   Sydney  Stephknson. 

Past  Mat'ter  :  The  late  R.  W.  Doyne. 

Deputy  Master :  P.  H.  Adams. 

Hon.  Treasurer:   Sir  Andp:rson  Critchett,  Bart.,  K.C.V.O. 

Hon.  ISecretary  :    Bernard  Cridland. 


REPORTS. 

1.    The  Doijne  Memorial  Lecture. — Preventive  Ophthal- 
mology. 

By  Col.  J.  Herbert  Parsons,  C.B.E.,  A. M.S. 

The  unique  distinction  of  the  Science  of  Medicine  is 
that  it  exists  for  tlie  purpose  of  destroying  the  object  of 
its  study.  Its  roots  are  laid  in  self-abnegation  and  it 
culminates  in  self-immolation.  The  object  of  its  study  is 
disease  in  the  widest  sense  of  the  term.  Most  of  the 
energies  of  its  votaries  have  been  directed  in  the  past  to 
the  cure  of  disease,  but  as  the  knowledge  of  the  nature  of 
disease  has  grown  it  has  become  increasingly  evident  that 
the  best  chance  of  success  in  the  abolition  of  the  scourge 
lies  in  prevention  rather  than  cure.  Jt  is  not  surprising 
that  this  aspect  of  the  subject  has  lagged  behind  the 
other;   for,    in    the    first    phice,   ;i.^    already   indicated,   the 
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rational  prev^ention  of  disease  necessarily  depends  upon 
knowledge  of  its  nature.  Moreover,  the  cure  of  disease 
is  in  large  measure  an  individualistic  effort,  in  which  the 
physician  studies  and  treats  the  individual  sufferer,  whereas 
prevention  depends  upon  co-ordinated  collective  efforts. 
In  addition  to  the  greater  complexity  of  the  problem 
which  the  combined  action  of  the  many  towards  a  common 
end  entails,  psychology  has  taught  us  that  the  mental 
processes  which  subserve  success  are  different.  The  in- 
dividual is  well-nigh  unreservedly  at  liberty  to  act  upon 
the  logical  conclusions  of  his  reasoning  processes,  and  in 
the  long  run,  "  though  a  long  compass  round  be  fetched,'^ 
the  cure  of  disease  is  a  function  of  accurate  reasoning. 
It  is  otherwise  with  collective  processes.  How^ever  im- 
peccable the  reasoning,  its  motive  force  is  feeble  unless 
it  is  so  directed  as  to  stimulate  appropriate  instinctive 
responses. 

Ophthalmologists,  like  other  physicians  and  surgeons, 
have  hitherto  cevoted  most  of  their  attention  to  the  cure 
of  disease.  Too  often  their  mental  horizon  has  been 
limited  to  the  sclerotic,  or  at  most  to  the  walls  of  the 
orbit.  Fitfully,  in  the  past  the  broader  aspects  of  ophthal- 
mology have  been  literally  forced  upon  their  consideration. 
From  time  to  time  public  bodies  have  propounded  problems 
which  required  solution,  and  which  ophthalmologists  alone 
had  the  knowledge  and  experience  to  attack.  I  do  not 
think  we  can  be  said  to  have  acquitted  ourselves  with  very 
conspicuous  success  in  dealing  with  such  matters.  We 
have  often  been  caught  unprepared,  and  there  has  been 
a  serious  lack  of  scientific  accuracy  in  our  recommenda- 
tions. The  most  ardent  advocate  of  specialism — and  J 
for  one  am  fully  convinced  that  specialism  is  an  inevitable 
consefjuence  of  that  increased  complexity  which  is  un- 
alterably bound  u})  in  the  evolutionary  process — the  most 
ardent  advocate  of  specialism  must  ngroe  that  the  minute 
details  of  liis  study  must  be  correlated  with  the  facts  of 
kindred  studies,  and  all  must  be  brought  into  harmony 
with  the  i)ractical   activities   of  every-day  life.      Isolated 
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facts  and  discoveries  are  the  dead  food-stufT  of  science, 
wliicli  can  be  vitalised  only  by  being  assimilated  into 
the  living  body  of  humanity.  After  the  spade-work  of 
unearthing  the  secrets  of  Nature  there  comes  the  even 
greater  and  more  difiicult  task  of  co-ordinating  the  results 
and  reconstructing  a  rediscovered  world.  It  is  a  task 
wliich  requires  a  different  ty})e  of  mind,  endowed  with  a 
different  mode  of  enthusiasm  from  that  of  the  discoverer. 
It  demands  a  broader  outlook  and  a  more  catholic  taste. 
By  co-ordination  alone  can  the  discoveries  of  science 
attain  full  fruition,  and  as  I  have  pointed  out  elsewhere, 
it  appears  to  me  to  merit  more  direct  consideration  and 
encouragement  than  it  has  liitherto  received  in  our 
universities  and  other  centres  of  learning. 

There  are  many  problems  of  preventive  oplithalmology 
which  are  quite  simple  of  solution  on  a  purely  rational 
basis.  By  far  the  majority  are  obscured  by  the  nuilti- 
plicity  and  complexity  of  the  factors  involved,  many  of 
which  demand  a  knowledge  of  branches  of  science,  art, 
and  industry  with  which  ophthalmic  surgeons  are  in  general 
unfamiliar.  The  estimation  and  correlation  of  these  factors 
requires  the  collaboration  of  ophthalmologists  with  many 
and  various  types  of  experts — scientific,  industrial,  educa- 
tional, and  so  on. 

It  would  be  easy  for  me  to  fill  the  time  at  my  disposal 
many  times  over  with  the  enumeration  and  discussion  of 
the  problems  w^hicli  have  already  arisen.  It  is  probable 
that  this  aspect  of  the  subject  will  be  sufficiently  dealt 
with  by  the  speakers  who  come  after  me,  many  of  whom 
are  specially  qualified  to  speak  on  such  topics  as  the 
prevention  of  industrial  accidents,  and  so  on.  1  have 
therefore  chosen  rather  to  occupy  the  time  by  dwelling 
upon  the  general  principles  upon  which  these  problems 
must  be  approached,  and  particularly  u})on  the  organisation 
of  our  efforts  for  their  solution. 

In  his  admirable  "  Notes  on  Medical  Education  in 
England''  (Cd.  9124),  Sir  George  Newman  has  stated  the 
objects  of  preventive  medicine  as  follows  : 
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'^  (1)    To  prevent  disease  arising  and  spreading-. 

'^  (2)    To  reduce  the  death-rate. 

"'  (3)    To  prolong  the  span  of  man's  life. 

^*  (4)  To  increase  the  physical  capacity  and  powers  oi 
resistance  of  the  individual  and  the  community." 

So  far  as  Preventive  Ophthalmology  is  concerned  itisj 
objects  are  : 

(1)  The  prevention  of  damage  to  the  individual. 

(2)  The  prevention  of  damage  to  other  people. 

The  term  "  damage  "  here  must  be  held  to  include 
accidents,  diseases,  disorders  of  health  which  fall  short  of 
what  is  commonly  understood  by  the  word  ^'disease/'  and  all 
forms  of  impairment  of  the  normal  physiological  functions 
which  lead  to  loss  of  wage-earning  capacity  and  a  healthy 
state  of  existence. 

( 1 )    The  jprevention  of  damage  to  the  individual  includes — 

(a)  Prevention  of  damage  to  the  eyes  from  accidents, 
deleterious  radiation,  defective  illumination,  organisms, 
etc. 

[h)  Prevention  of  damage  to  health  from  accidents, 
headaches,   fatigue,  etc. 

The  authorities,  employers,  employed  and  the  public 
appear  to  be  ignorant  of  the  enormous  loss  of  time  and 
money,  quite  apart  from  the  distress  caused  to  the  indi- 
vidual, by  preventable  accidents  to  the  eyes  even  when 
these  are  of  a  comparatively  trivial  nature.  Take,  for 
example,  foreign  bodies  on  the  cornea.  Most  of  these 
occur  when  grinding  tools  on  an  emery  wheel.  During 
the  war,  when  myriads  of  men  and  women  were  engaged 
upon  munitions,  a  day  rarely  passed  without  four  or  five 
of  these  cases  in  my  morning  clinic  at  Moorfields.  An 
average  of  fifteen  to  twenty  such  cases  a  day  would 
prol)a}jlv  rey)rosent  the  number  seen  at  this  liospital 
during  that — admittedly  abnormal — period.  Quite  re- 
cently I  had  ten  cases  in  one  morning.  It  is  true  that 
only  a  small  ])ercentage  of  these  cases  cause  corneal 
ulcers  leading  to  permanent  deterioration  of  vision.  I^ut 
if   oiif  i-cfknns  up  tlu^  loss  ol"   the  woi-kincn's  time  ctitailed 
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and  tlio  consecjuent  loss  of  money  to  eiiiploycjrs  and 
the  State  tlie  total  is  enoiinous.  In  many  luxspitals  it  is 
customary  to  put  a  drop  ol"  atropine  in  tlio  eye  after 
removing  a  foreign  body  from  the  cornea.  This  must  in 
most  cases  mean  sevei'al  days  away  from  work.  Certainly 
all  the  emery-wheel  cases — and  they  are  the  vast  majority 
— could  be  avoided  ])y  the  simple  precaution  of  using 
protective  goggles.  Kven  wlien  they  are  provided  by 
the  employers  the  men  will  not  use  them.  It  will  be 
impossible  to  get  them  used  by  argument  or  persuasion. 
It  should  be  made  compulsory  for  the  employers  to 
provide  them,  and  the  employers  should  be  relieved  from 
any  liability  for  compensation  for  accidents  due  to  neglect 
to  use  them.  Moreover,  any  loss  of  time  due  to  this  cause 
should  be  deducted  from  the  men's  working  hours. 

Though  workpeople — both  men  and  women — are  as 
hidebound  by  tradition,  habit  and  convention  as  other 
members  of  society,  they  are  by  no  means  lacking  in 
intelligence.  It  takes,  however,  a  good  deal  of  tact  and 
persuasion  to  convince  them  that  any  regulations  which 
emanate  from  employers  are  made  sincerely  for  their 
benefit.  They  always  suspect  a  hidden  motive.  Yet 
welfare  work  in  factories,  when  used  tactfully,  has  met 
with  encouraging  success,  and  welfare  workers  can  do 
much  to  inculcate  careful  habits  by  dwelling  upon  the 
advantages  of  taking  precaution.  The  "  Safety  First '' 
propaganda  may  also  do  some  good  by  familiarising  the 
workpeople  with  the  dangers  and  how  to  prevent  them. 

Considerable  attention  has  been  paid  by  ophthalmo- 
logists to  the  deleterious  action  of  ultra-violet  radiation 
upon  the  eyes — a  subject  which  was  discussed  at  the  last 
International  Congress  of  Medicine  in  191.*).  The  causa- 
tion of  bottle-makers'  cataract  has  been  investigated  by  a 
Committee  of  the  Royal  Society,  and  if  it  has  not  solved 
the  problem  it  has  at  any  rate  led  to  some  valuable 
results,  not  least  of  which  was  the  invention  of  Crookes's 
glasses.  Work  done  under  the  supervision  of  this  Com- 
mittee has  increased  our  knowledge  of  the  action  of  both 
VOL.  xxxix.  18 
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ultra-violet  and  infra-red  radiation  on  the  eyes.  The 
work  on  the  heat  rays  has  proved  that  these  may  have 
a  very  potent  effect — a  very  important  fact  in  view  of  the 
higli  temperatures  employed  in  so  many  industries. 

Defective  illumination  raises  a  large  number  of  ques- 
tions in  preventative  ophthalmology.  It  involves  not  only 
the  amount,  but  also  the  quality  and  distribution  of  the 
light  used  for  different  purposes — e.  g.  in  schools,  libraries, 
factories  and  elsewhere.  These  problems  have  been  ably 
discussed  at  meetings  of  the  Illuminating  Engineers 
Society,  which  has  done  most  valuable  work,  if  only  in 
showing  the  wide  ramifications  of  the  subject.  The 
lighting  of  factories  has  been  referred  to  a  Departmental 
Committee  of  the  Home  Office,  whose  work,  after  the 
publication  of  a  voluminous  preliminary  report,  was  inter- 
rupted by  the  war.  The  appointment  of  this  Committee 
is  important  from  the  point  of  view  that,  even  before  the 
war,  the  authorities  had  begun  to  realise  the  necessity  for 
considering  the  visual  conditions  under  which  industries 
are  conducted.  From  our  point  of  view  as  ophthalmo- 
logists it  was  a  signal  to  us  to  prepare  to  attack  problems 
of  this  nature. 

Lighting  is  one  of  the  chief  factors  in  the  prevention 
of  accidents  of  all  kinds,  fatigue,  headaches,  and  other 
disabilities.  As  you  are  aware  a  Government  Committee, 
under  the  chairmanship  of  J-*rof.  Sherrington,  is  at  present 
investigating  the  question  of  industrial  fatigue.  This  is 
an  enormous  subject,  and  all  sorts  of  visual  problems  of 
great  interest  to  ophthalmologists  arise.  It  should  be 
our  endeavour  to  collaborate  with  the  Committee,  more 
particularly  in  carrying  out  original  work  in  estimating 
the  effects  of  errors  of  refraction,  errors  of  muscle  balance, 
defective  illumination,  and  so  on,  on  the  fatigue  of  woi-kers 
in  the  different  processes  of  various  industries.  As  a 
matter  of  fact  we  know  very  little  about  these  things, 
and  the  results  of  investigations  Inive  a])pli('!dions  little 
imagined  when  making  tlic  origiiial  i-t»s(?ar('li.  I^'or 
example,  the    effect   of   bodily    latignc    on    convergence   is 
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probably  of  immense  importance  in  aviation,  and  it  can 
scai'cely  be  doubted,  now  tliat  attention  lias  been  drawn 
to  tins  fact,  that  it  is  of  siniilai*  ini])oi'tance  in  nian\ 
occupations. 

We  are  all  familiar  cnoug-Ji  witli  the  ocular  causes  of 
headaclies,  migraine  and  other  disorders,  and  we  do  our 
duty  in  alleviating  these  disabilities  in  (he  patients  who 
come  to  us  in  the  hospitals  and  our  consulting  rooms. 
Now  that  the  State  is  taking  an  ever-increasing  interest 
in  the  healtli — which  is  also  the  wealth — of  its  citizens, 
it  is  regarded  as  a  duty  to  go  out  into  the  highways  and 
hedsfes  and  seek  out  the  maimed  and  halt.  The  orcanisa- 
tion  and  carrying  out  of  this  immense  task  has  already 
imposed  new  functions  upon  ophthalmologists,  as  in  tlie 
treatment  of  school  children,  and  will  in  the  future  impose 
still  more.  We  must  prepare  ourselves  to  meet  the 
demand. 

The  examination  of  the  eyesight  of  school  children  is 
now  practically  universal  in  this  country.  In  the  large 
towns  the  arrangements  for  carrying  out  this  task  and  for 
correcting  errors  of  refraction  work  well,  though  they  are 
yet  open  to  considerable  improvement  in  detail.  In  the 
rural  districts  it  is" less  easy  to  find  medical  men  properly 
qualified  to  undertake  these  duties.  For  this  and  many 
other  reasons  it  is  imperative  that  medical  students  should 
have  a  far  more  thorough  training  in  ophthalmology  than 
hitherto.  Even  if  the  recommendations  of  the  Council  of 
British  Ophthalmologists,  referred  to  later,  were  adopted, 
the  men  would  still  be  insufficiently  experienced  to  order 
spectacles.  The  State,  which  pays  for  the  work,  lias  a 
right  to  demand  adequate  evidence  of  special  experience  in 
the  correction  of  refractions.  'I'lie  medical  (pialification 
alone  is  no  criterion,  and  no  man  should  be  appointed  to 
perform  this  duty  unless  he  can  produce  a  certificate  of 
having  worked  for  a  reasonable  time  at  an  ophthalmic 
clinic,  and  of  having  acquired  facility  and  accuracy  in  the 
correction  of  errors  of  refraction.  If  other  means  fail,  the 
method  of  setting  up  ophthalmic  centres  in  different  parts 
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of  the  country,  with  whole-time  officers — a  method  which 
has  proved  so  successful  in  the  Army  during  the  war — 
should  be  adopted.  Indeed,  this  method  offers  many 
advantages,  for  the  medical  officer  would  then  not  only 
examine  but  [also  treat  the  children,  and  it  would  be 
possible  to  exercise  much  better  supervision.  We  cannot 
regard  the  present  state  of  affairs  as  satisfactory,  and  if 
the  conditions  are  to  be  improved  a  far  larger  number  of 
medical  men  well  grounded  in  ophthalmic  surgery  will  be 
required. 

(2)    The  prevention  of  damage  to  other  people  includes  : 
(a)    Regulations  for  the  prevention  of  the  transference 
of  contagious  diseases — ophthalmia  neonatorum,  trachoma, 
etc. 

(?))  Regulations  for  the  Public  Services — Navy,  Army, 
Air  Force,  Mercantile  Marine,  railways,  motor  industry, 
cinemas,  etc. 

The  prevention  of  ophthalmia  neonatorum,  trachoma 
and  other  contagious  diseases  has  been  so  fully  discussed 
that  I  will  not  dwell  upon  it  now.  Suffice  it  to  say  that 
much  progress  has  been  made  and  the  paths  of  future 
advance  have  been  already  mapped  out. 

The  determination  of  regulations  for  the  Public  Services 
of  all  sorts  is  an  important  branch  of  preventive  medicine. 
In  the  past  it  has  been  carried  out  in  a  haphazard  way 
and  we  have  muddled  through.  It  is  time  that  it  was  put 
upon  a  more  satisfactory  basis.  Peace-time  has  had  its 
battles  in  this  arena,  notably  in  the  titanic  struggles  over 
colour-vision,  butwar-tinie  has  revealed  the  worst  rents  in 
our  armour.  We  have  seriously  to  ask  ourselves  whether 
we  are  content  that  visual  standards  for  various  occupa- 
tions shall  be  laid  down  l)y  individuals  selected  more  or 
less  fortuitously,  who  may  or  mny  not  be  best  qualified  for 
the  task,  or  wliclhrr  we  shall  adopt  sonic  rational  method 
of  selection;  and  further,  whether  swell  standards  sliall  be 
determined  by  academic  discussions  round  a  committee- 
table  or  by  exhaustive  investigations  carried  out  under 
appropriate  conditions.      During  the  war  the  exigencies  of 
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tlie  situation  liave  doiuaiided  (luick  decisiuns  ioiiiidcd  upon 
such  evidence  and  experience  as  was  availa}>le.  On  the 
whole  the  results  have  been  better  tlian  could  luivc  been 
expected,  but  are  these  rougli-and-ready  standards  to  be 
allowed  to  become  stereotyped  ? 

The  factors  involved  in  the  determination  of  visual 
standards  for  various  occupations  are  so  varied  and  com- 
plex that  the  ultimate  I'esult  must  in  all  cases  be  in  the 
nature  of  a  com])romise.  Now,  it  is  obvious  that  standards 
must  be  laid  down,  and  we  must  see  that  they  are  as  good 
as  can  be  ])rovided  at  the  moment.  They  should,  how- 
ever, be  subject  to  periodic  revision,  and  this  revision 
must  be  founded  upon  continuous  investigation  and 
research.  In  other  words,  we  should  take  a  leaf  out  of 
the  book  of  the  industrialists  and  set  up  a  Bureau  of 
Standards.  The  more  urgent  problems  should  be  the 
subject  of  special  observation  and  experiment  by  tlie  best 
qualified  experts,  and  the  standards  should  be  revised 
from  time  to  time  in  accordance  with  their  investigations. 
No  doubt  this  is  what  happens  in  a  haphazard  way  now, 
but  there  is  no  reason  why  it  should  not  be  done  syste- 
nuitically  and  scientifically. 

As  I  am  personally  interested  it  is  with  some  diffidence 
that  I  advance  the  o})inion  that  the  reconstituted  Air 
Ministry  has  made  a  step  in  the  right  direction — at  any 
rate  in  regard  to  tlu^  ])rinciple  involved.  1  believe  that 
this  is  the  first  occasion  on  which  a  Government  JJepart- 
ment  has  appointed  an  o})hthalmic  surgeon  on  its  chief 
Medical  Advisory  Committee.  It  is  the  function  of  this 
Committee  to  advise  the  Director-General  of  ^ledical 
Services  on  (questions  of  difficulty,  one  of  the  most 
important  of  which  is  the  fixing  of  standards  for  candi- 
dates. In  addition,  there  is  an  Aii-  Medical  Investigation 
Committee,  one  member  of  wliicli  is  also  an  ophthalmic 
surgeon.  ^Vhe  functions  of  this  Coniniittcc  arc  to  initiate 
and  direct  research  on  urgent  problems  rtM|uiring  furthei* 
elucidation.  It  acts  in  intinuite  association  with  the  Air 
Ministry,    but  is    not   directly  under  its    control,  being  a 
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branch  of  the  Medical  Research  Committee.  The  machinery 
has  thus  been  set  up  for  fixing  standards,  for  carrying  out 
researches  and  for  applying  the  knowledge  acquired  to 
the  revision  of  the  standards. 

This  is  an  improvement  on  the  methods  hitherto 
adopted,  but  let  us  try  to  imagine  an  ideal  machinery 
which  would  embrace  all  Public  Services.  Ideals  are 
dangerous  things,  as  those  who  have  eyes  to  see  have 
only  too  clear  evidence  at  the  present  time.  None  the 
less  they  are  essential  to  advance,  and  are  only  dangerous 
when  they  are  made  the  excuse  for  revolutionary  measures. 
As  a  criterion  for  reform  they  are  necessary  and  invalu- 
able. 

In  the  first  place,  then,  ophthalmology  must  be  con- 
trolled by  ophthalmologists.  How  can  this  be  brought 
about  ?  Ophthalmologists  are  scattered  about  the  country 
and  are  busily  occupied  in  routine  work.  The  ordinary 
ophthalmological  societies  are  devoted  to  purely  scientific 
work,  and  generally — and  rightly — eschew  questions 
which,  for  want  of  a  better  term,  may  be  called  political. 
I  think  I  have  said  enough  to  show  that  the  political 
questions  are  sufficiently  numerous  and  important  to  occupy 
the  undivided  attention  of  a  representative  body  of 
ophthalmologists.  If  there  is  any  doubt  on  that  point  it 
can  readily  be  proved.  The  first  essential  of  such  a  body 
is  that  it  shall  be  as  representative  as  it  is  possible  to 
make  it.  An  attempt  has  been  made  to  attain  this  end  in 
the  constitution  of  the  Council  of  13i-itish  O])hthalmolo- 
gists,  which,  as  you  know,  consists  of  permanent  members 
who  are  all  Presidents  or  l^ist  Presidents  of  the  Ophtlial- 
mological  Society  of  the  United  Kingdom  and  of  the 
Section  (jf  ()phthalni()h»gy  of  the  Royal  Society  of  Medicine 
and  ol"  iiiciiil)(n-s  elected  l)y  these  two  bodies  and  by  this 
Congress,  it  is  (liflicnlt  to  obtiiiii  idciil  i-epresentation,  but 
it  is  absolutely  essential  to  success  that  representation 
shall  b(j  as  sat isfactoi'y  to  ophthalmologists  as  j)ossible,  so 
that  the  voice  of  the  Council  shall  be  the  voice  of  Pritisli 
ophthahiKjlogy. 
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The  Council  has  also  taken  pains  to  obtain  tlio  ver} 
best  representatives  upon  its  connnittees.  These  are 
outraged  upon  the  most  various  ([uestions.  Some  ol  the 
subjects  have  already  been  closely  studied  by  particular 
ophthalmologists.  Others  involve  a  special  knowledge  of" 
physics,  or  of  some  l)rancli  of  industry,  or  of  ])revious 
regulations  and  methods.  The  Council  has  therefore 
invariably  not  only  selected  the  members  of  the  connnittees 
with  a  })articular  regard  to  their  special  qualifications  for 
the  various  purposes,  but  lias  also  given  tlic  committees 
power  to  co-opt  members  who  are  experts  in  the  different 
aspects  of  the  subjects,  whether  they  are  ophthalmologists 
or  not.  Representation  has  therefore  been  made  as 
thorough  and  comprehensive  as  it  seems  possible  to  make  it. 

In  the  second  place,  it  is  essential  that  such  a  Council 
shall  be  recognised  by  public  bodies  as  the  accepted  source 
of  information  and  advice  on  all  ophthalmic  questions.  We 
all  know  the  dangers  of  offering  unsolicited  advice,  and 
experience  has  shown  that  it  is  met  with  the  same 
suspicion  and  obloquy  by  public  bodies  as  by  our  own 
friends  and  relations.  Somehow  or  other,  therefore,  the 
Council  must  obtain  prestige.  I  have  already  mentioned 
one  sine  qua  non  of  prestige,  viz.  the  confidence  and  support 
of  the  ophthalmologists  whom  the  Council  professes  to 
represent.  Another  source  of  prestige,  which  should  also 
further  increase  that  confidence  and  support,  is  work- 
successfully  carried  out — for  nothing  succeeds  like  success. 

Although  the  Council  of  l^ritish  Ophthalmologists  has 
been  in  existence  only  one  year  it  has  worked  hard  ami 
has  had  a  very  encouraging  meed  of  success.  It  has  issued 
a  report  on  the  lighting  of  test-types,  and  on  the  teaching 
of  ophthalmology  to  medical  students.  The  latter  report  has 
attracted  much  attention,  and  is  being  seriously  considered 
by  several  universities  and  (puilifying  bodies  and  by  tlu' 
General  Medical  Council.  The  Council  is  issuing  another 
report  on  the  post-graduate  teaching  of  ophthalmology, 
and  committees  of  the  Council  are  engaged  upon  the 
visual  requirements  of  motor-drivers  and  other  questions. 
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That  tlio  i^'estige  of  tlie  Council  is  already  growing  is 
shown  by  the  fact  that  it  has  been  asked  to  appoint 
representatives  to  serve  on  a  Committee  to  assist  the 
London  County  Council  in  dealing  with  the  lighting  of 
cinemas. 

Sucli  a  Council,  when  its  prestige  lias  grown  and  is 
generally  recognised,  is  the  proper  body  to  select  advisors 
to  public  bodies  for  specific  purposes.  It  is  not  to  be 
expected  that  public  bodies  will  place  so  important  a 
function  unreservedly  in  the  hands  of  the  Council,  but 
they  will  realise  that  the  best  man  or  men  for  a  given 
purpose  will  be  known  to  the  Council,  and  they  will  hesi- 
tate to  make  any  appointment  without  consultation  with  it. 

The  fixing  of  standards  of  vision  for  various  branches 
of  the  public  services  is  no  easy  task.  It  is  always 
necessary  to  lay  down  some  standard  for  visual  acuity, 
and  in  many  cases  colour-vision  is  almost  equally  impor- 
tant. Until  quite  recently  no  special  stress  has  been  laid 
upon  the  fields  of  vision.  But  these  are  always  important. 
In  special  cases  vision  under  low  illumination  and  ability 
to  judge  distances  with  accuracy  have  to  be  taken  into 
account. 

Where  the  grades  of  capacity  are  susceptible  of  some 
approximately  accurate  numerical  estimation,  as  in  the 
case  of  visual  acuity,  it  is  possible  to  lay  down  precise 
rules.  The  difficulties  in  fixing  the  standards  in  these 
cases  are  :  (J)  The  variety  and  multiplicity  of  the  duties 
which  fall  to  the  lot  of  individuals  in  any  great  public 
service,  such  as  the  Army  or  Navy  ;  (2)  the  relationship 
between  supply  and  demand.  The  responsibility  of  those 
who  fix  the  standards  is  great,  for  in  many  cases  not 
onlv  is  the  life  of  the  individual  at  stake,  but  also  the 
lives  of  large  numbers  of  jioople  who  may  be  imperilled 
by  the  inca]iacity  of  a  given  individual.  The  only  safe 
nih',  tlicrcfoj'c,  is  to  sot  tlie  standard  n.s  high  as  is  con- 
sistent with  tlic  r('lMtionshi|)  between  the  suj)))ly  of  and 
(Iciiiand  foi-  111(11.  When  the  at li-act ions  oi'  a  service  are 
great,  as  in    the  case  of  the  Navy,  it    is  possible  to  insist 
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on  full  visiijil  Jicnity  in  each  eye.  The  atlracti(Mis  lo 
service  in  the  Army  arc  less  than  in  the  Navy,  and  the 
demand  for  men  is  greater.  Ilenee  it  is  impossible  to 
ado})t  such  stringent  regulations.  During  tlie  war  it  has 
been  found  necessary  to  lower  the  standards  of  vision  for 
officers  and  men  to  a  dangerously  low  level,  and  now  that 
the  war  is  over  it  will  be  necessary  to  revise  the  regulations 
drastically. 

The  variety  and  multiplicity  of  duties  greatly  increases 
the  difficulties,  for  regulations  must  be  formulated  s(j 
as  to  embrace  considerable  bodies  of  men.  ^Moreover 
it  is  seldom  prudent  to  leave  any  considerable  measure  of 
discretion  to  examiners.  Some  degree  of  selection  among 
the  fish  which  have  been  caught  in  the  net  is  unavoidable, 
but  as  far  as  possible  the  standard  should  be  so  high  that 
the  dangers  of  liaphazard  selection — such  as  too  frecjuently 
occurs— should  be  minimised.  We  are  all  familiar  with 
the  anomalies,  sometimes  almost  grotes(jue,  which  have 
occurred  during  the  war,  but  the  critics  should  in  justice 
moderate  their  diatribes,  and  ask  whether,  with  due  con- 
sideration of  the  difficulties,  they  themselves  could  have 
avoided  similar  mistakes;  for  in  all  such  cases  the  ultimate 
standard  adopted  is  in  the  nature  of  a  compromise,  and  it 
is  often  a  compromise  arrived  at  on  insufficient  data. 
Ophthalmologists  cannot  be  (ul  fait  with  the  intricate  details 
of  highly  specialised  duties  such  as  those  of  musketry, 
gun-laying,  etc.  Small  and  carefully  selected  committees 
should  study  these  problems  during  ])eace-time,  and  apply 
the  results  of  their  investigations  to  the  i-evision  of  the 
standards.  For  there  can  be  little  doubt  that,  since 
efficiency  is  de]icndent  upon  careful  selection,  the  standard- 
isation of  the  men  will — or  at  any  rate,  should — become 
more  detailed  and  more  exacting. 

Other  forms  of  visual  perception  are  at  present  less 
susceptible  of  nunierical  grading,  as,  for  example,  colour- 
vision.  Here  it  suffices  to  divide^  the  examinees  into  those 
wdio  are  or  are  not  likely  to  be  a  source  of  danger  to 
themselves  and  others  in  their  various  occupations.      So 
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long  as  coloured  lights  are  employed  for  signals,  as  is 
the  case  at  sea,  on  railways,  and  in  aerodromes,  it  must  be 
ensured  that  those  who  have  to  interpret  the  signal  shall 
be  physically  capable  of  doing  so.  After  considerable 
study  and  experience  I  have  arrived  at  certain  conclusions 
on  this  vexed  topic.  In  the  first  place  I  am  convinced 
that  colour-vision  is  an  extremely  complex  subject,  and 
that  only  harm  results  from  shutting  one's  eyes  to  this  fact 
and  pretending  that  it  is  an  easy  matter  to  decide  who  is 
likely  to  be  dangerous.  I  do  not  think  that  any  theory 
of  colour-vision  which  has  yet  been  put  forward  explains 
all  the  facts,  and  1  do  not  think  that  any  one  test  which 
has  yet  been  devised  is  infallible  in  segregating  all  the 
dangerous  individuals.  There  are  several  tests  which 
succeed  in  eliminating  the  very  bad  cases — for  that  there 
are  degrees  as  well  as  varieties  of  colour-defect  no  one 
will  now  deny.  But  even  these  tests  require  to  be  applied  by 
properly  trained  examiners.  And  here  I  am  going  to 
make  a  statement  which  will  perhaps  not  meet  with  your 
approval,  but  I  hope  you  will  weigh  it  carefully  and  in 
an  unbiassed  spirit  before  condemning  it.  It  is  this  — 
that  there  is  no  special  virtue  in  the  examiner  being  an 
ophthalmic  surgeon  unless  he  has  made  a  special  study  of 
the  subject  and  has  acquired  considerable  experience  in 
making  the  tests.  1  agree  that  a  physiologist  or  an 
ophthalmic  surgeon  is  by  knowledge  and  training  best 
efpiipped  to  attack  this  essentially  physiological  problem, 
])nt  he  will  fail  as  an  examiner  unless  he  ap})roaches  the 
subject  with  a  wholesome  appreciation  of  its  difficulties. 
Just  as  the  fact  that  a  man  is  a  (pialified  medical  man  is 
IK)  critei-ion  tliat  he  is  capable  of  correcting  errors  of 
refraction,  so  the  fact  that  a  man  is  ;in  o])hthalmic 
surgeon  is,  in  the  ])res{Mit  state  of  medic:i]  education,  no 
cfiterioM  that  he  is  capable  of  hasting  lor  colour-blindness. 
I  have  ali-cady  said  that  I  do  not  coiisidcr  any  one  test 
iiil'allibic,  hut  1  am  of  the  opinion  that  a,  pi'operly  con- 
Ktructcd  lantern  will  cliiuinatc  all  the  bad  cases,  and  will 
indicate  the  necessity  Tor  furl  hei- iii\estigat  ion  in  practically 
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all  the  sli^liliM",  hut  still  dan^''L'i-()Us  cases.  I  liavi;  no 
liesitation  in  sayiiif^  that  I  think  the  Jioard  of  Trade 
lantern  best  fulfils  the  re<[uirements.  The  fui-tlier  investi- 
gation of  doubtful  cases  demands  tin;  use  of  tlu;  spec- 
troscope in  some  form  or  otlier.  'J'his  is  a  complex 
physical  instrument  and  I  consider  the  assistance  of  a 
physicist  invaluable  in  this  part  of  the  examination,  though 
J  am  fully  of  the  opinion  tluit  the  last  word  should  rest 
with  the  physiologist  or  o{)hthalmic  surgeon. 

It  is  extraordinarily  unfortunate  that  so  much  futile 
controversy  should  have  arisen  on  this  subject.  The 
battles  over  theory  have  had  the  good  effect  of  producing 
some  excellent  practical  tests,  and  I  am  convinced 
that  it  is  now  possible  to  devise  a  series  of  tests  which, 
properly  applied,  will  eliminate  practically  all  dangerously 
colour-blind  peo})le.  Can  we  not  make  up  our  nn'nds  to 
draw  a  veil  over  our  differences  and  agree  to  standardize 
the  practical  tests  ? 

Whatever  test  we  adopt  for  visual  acuity,  colour- vision, 
fields  of  vision,  and  so  on,  we  must  insist  that  they  are 
carried  out  under  conditions  which  are  sufficiently  uniform 
to  make  the  results  comparable,  and  which  are  fair  to  the 
examiners.  This  has  certainly  not  always  been  the  case 
in  the  past.  We  cannot  be  content  with  makeshift 
arrangements,  and  therefore  we  must  use  every  effort  to 
ensure  that  the  examinations  shall  take  place  in  properly 
equipped  premises.  The  Council  of  British  Ophthalmolo- 
gists has  issued  a  much-needed  ultimatum  on  the  lighting 
of  test-types.  A\e  want  similar  rejiorts  on  the  other 
branches  of  the  examination. 

Visual  tests  are  demanded  by  many  public  services, 
in  many  cases  the  examinations  must  be  conducted  in 
centres  scattered  about  the  country.  A  large  number,  and 
probably  the  most  important,  take  place  in  Jjondon.  It 
would  best  ensure  ecpiality  and  adecpnicy  of  the 
conditions  if  these  were  centralised  in  a  single  well- 
equipped  building.  Unfortunately,  so  far  as  the  national 
services  are  concerned  this  necessitates  inter-departmental 
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co-operation — of  all  things  the  most  difficult  to  attain. 
Such  a  building,  with  good  sight-testing  rooms,  dark 
room,  spectroscope  room,  and  so  on,  provided  with  all  the 
necessary  apparatus  and  instruments,  would  relieve  the 
departments  concerned  from  making  their  own  arrange- 
ments, which  at  present  are  uneconomical,  and  unsatis- 
factory both  to  the  candidates  and  to  the  State.  Other 
rooms  could  be  used  for  other  forms  of  medical  examina- 
tion, and  facilities  could  be  given  on  payment  for  the 
premises  being  used  by  railways,  the  L.C.C.  and  other 
public  bodies. 

AVhatever  standards  are  adopted  for  visual  acuity  for 
various  occupations  there  will  always  be  borderline  cases. 
These  will,  on  the  one  hand,  cause  difficulty  in  decision 
to  the  examiners,  and,  on  the  other  hand,  ma}^  lead  to  the 
loss  of  the  service  of  otherwise  desirable  candidates. 
When  possible,  therefore,  it  is  advisable  to  have  a  higher 
court  of  examiners  to  whom  doubtful  cases  can  be  referred, 
and  to  whom  candidates  who  fail  in  the  preliminary 
examination  may  appeal  on  payment  of  a  special  examina- 
tion fee.  This  method  is  adopted  by  the  Board  of  Trade 
for  the  Mercantile  Marine  candidates,  and  is  found  to 
work  satisfactorily.  There  is  also  an  Appeal  Board  for 
Sandhurst  and  Woolwich  candidates  for  the  Army.  If 
the  examiners  for  the  appeal  boards  are  carefully  chosen 
they  should  be  allowed  to  exercise  some  degree  of 
latitude  in  making  their  recommendations,  and  probably 
this  discretionary  privilege,  at  present  very  slight,  might 
be  increased  with  advantage.  If  the  standardisation  of 
candidates  for  the  various  branches  of  the  services 
Vjecomes  more  elaborate  and  complicated,  as  seems 
inevitable,  the  necessity  for  special  examinations  will 
increase.  Little  if  anything  of  this  nature  is  at  })resent 
done  witliiu  the  services  themselves,  the  selection  of  men 
for  special  (Iiitics  Ix'ing  left  to  llic  discretion  of"  su})en"()r 
oHicoi-H  on  gcncrnl  prin('i])k's  iiiid  without  any  scientilic 
investigation.  KxpcM-ience  in  highly  s])ecijilised  per- 
formances, such    as    flying,   luis   shown    that    these   crude 
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methods  cannot  hv,  relied  on,  and  it  is  to  he  expected  and 
lio})ed  that  the  lessons  learnt  in  the  field  <»!'  aviation  will 
make  themselves  felt  in  other  eallin<^rs.  V\'e  mav  look 
forward  to  the  time  vvlien  the  Navy,  tin?  Arinv  Medical 
Service,  the  lloyal  Air  T'orce  and  cither  services  will 
each  have  its  own  band  of  well-trained  onhtliahnolofists, 
and  when  o])hthalniology  will  })e  reco^^nised  as  suthciently 
important  to  take  rank  with  Military  Hygiene,  Tropical 
Medicine,  etc.,  as  a  special  department. 

Let  us  now  turn  to  another  neglected  field  of  preventive 
ophthalmology.  Fortunately  our  eyes  are  long-sufFering 
organs.  I  suppose  there  is  no  organ  in  the  body  which 
Inis  liad  more  work  thrust  upon  it  by  advancing  civilisation 
than  the  eye.  Our  primitive  ancestors  used  their  eyes 
very  bttle  for  near  work,  whereas  now  millions  of  people 
spend  the  greater  part  of  their  waking  lives  in  reading 
and  writing.  Think  of  the  enormous  amount  of  work 
thrown  upon  the  eyes  of  countless  individuals  since  the 
introduction  of  printing  five  liundred  years  ago.  And  then 
think  how  little  attention  has  been  paid  to  good  printinf'* 
from  the  scientific  point  of  view — its  visibility,  legibility, 
and  eye-saving  characteristics.  As  I  pointed  out  in  a 
paper  which  I  read  at  a  meeting  of  the  British  Medical 
Association  in  Aberdeen  on  the  eve  of  the  War,  a  few- 
psychologists  like  Erdmann  and  Dodge,  and  a  few  ophthal- 
mologists like  Cohn  and  Javal,  have  investigated  the 
subject,  but  almost  the  sole  practical  outcome  has  been 
some  improvement  in  school  books  for  young  children. 
Meanwhile  the  mass  of  the  population  continue  to  read 
Bibles  and  prayer-books  whose  outstanding  merit,  if  merit 
it  be,  is  that  they  torture  the  body  for  the  sake  of  the 
soul.  It  is  true  that  printing  has  greatly  improved,  even 
from  the  ophthalmologist's  point  of  view,  and  Oxford, 
for  example,  has  reason  to  be  proud  of  its  Press  :  but  J 
do  not  suppose  it  has  ever  occurred  to  the  delegates  of 
the  Oxford  Press  to  consult  an  ophthahnologist  on  tlie 
legibility  of  a  fount  of  type,  the  pro}HM'  spacing  of  words, 
length  of  line,  and  leading  of  a  printed  page.    'J'he  world- 
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famed  printers  liave  been  guided  by  canons  of  art  and  not 
by  rules  of  science,  with  the  result  that  the  productions 
of  the  most  noted  presses  are  legible  only  by  accident,  and 
many  do  not  deserve  to  be  called  legible  at  all.  It  was 
reserved  for  the  Times  a  few  years  ago  to  set  a  good 
example  and  consult  a  distinguished  ophthalmologist  on  a 
new  fount  of  type  for  the  paper.  He  must  have  been 
somewhat  embarrassed  by  the  honour  paid  him,  and  I  fear 
we  should  all  be  in  much  the  same  predicament  if  printers 
made  a  habit  of  appealing  to  us.  For  the  truth  of  the 
matter  is  that  after  five  liundrd  years  of  printing  we 
know  very  little  about  the  physiology  and  psychology  of 
reading  and  writing,  and  the  sooner  we  set  to  work  to 
learn  more  the  better  it  will  be. 

Similar  arguments  apply  to  the  printing  of  music. 
Here  the  unit  of  visibility  is  really  the  accidental  sharp, 
flat,  or  natural.  Since  modern  music  consists  chiefly  of 
accidentals,  perhaps  some  improvement  in  the  printing  may 
be  looked  for.  Hitherto  economy  has  largely  dominated 
the  question,  combined  with  convention,  which  rules  that 
a  piece  of  music  must  always  end  at  the  bottom  of  a 
page.  Nobody  seems  to  pay  much  attention  to  the  fact 
that  a  violinist^s  music  must  be  about  twice  as  far  from 
his  eyes  as  a  pianist's.  Besides  the  size  of  the  characters 
the  spacing  demands  just  as  much  care  in  music  as  in  books. 

There  is  another  vast  and  complicated  question  which 
has  a  distinct  bearing  on  preventive  ophthalmology,  and 
that  is  compensation  for  disability.  The  amount  of  com- 
pensation for  injury  is  decided  in  the  Law  Courts  on  the 
merits  of  the  individual  cases,  with  little  or  no  guidance 
except  on  very  general  principles.  As  a  result  the  awards 
for  practically  identical  disabilities  vary  in  the  widest  and 
most  inequitable  mannci-  in  different  cases.  The  bias  is 
always  in  favour  of  tlic  plaintiff,  and  this  is  doubtless 
cxjxjdient,  even  if  it  bo  not  logically  just.  'J'here  is  no 
certainty  in  any  case  which  is  l)rought  into  court  that  it 
will  ]>e  decided  on  sound  principles,  and  the  I'esull  is 
always  a  lottwy.       In    spite  of   the  great  dilllculties,  it   is 
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(luitc  p()ssi])l('  to  codily  tlic  vjist  iiKijoiMtv  <>l"  disiibilitics  on 
a  perc(;nt;i^(*  basis,  ;is  luis  iiKlccd  Itccii  done  l)y  scNcral 
coiitiiUMital  n'oVLM-iimoiits.  11  tliis  li.-id  hccii  done  in 
Kngland,  as  it  oiij^'lil  to  liavo  been  done  loii^-  at^'o,  we 
should  not  be  now  witnessing"  sucli  an  anomaly  as  a 
50  per  cent,  award  ior  tli(^  loss  of  one  eye — a  decision 
which  fully  merits  Sir  Arthur  Pearson's  scathin*^  criticism. 
Neither  should  we  hnve  the  necessity  for  arguing-  tlie 
case  of  a  unilateral  traumatic  cataract  time  after  time  in 
the  Courts  before  laymen  wlio  can  only  dimly  appreliend 
the  arguments.  Moreover,  by  this  time  we.  should  have 
arrived  at  a  legal  definition  of  blindness.  '^Fhere  is  ample 
material  upon  which  to  base  such  a  code,  and  it  would  form 
a  secure  foundation  for  legal  awards.  The  uncertainty  of 
the  present  methods  does  not  conduce  to  carefulness  on 
the  part  of  workmen  or  to  the  success  of  preventive 
measures,  for  the  gambling  impulse  is  strongly  developed 
in  the  British  working-man. 

Gentlemen,  I  fear  that  I  may  have  tired  you  by  this 
wide  and  superficial  survey  of  a  group  of  subjects  which 
only  sporadically  intrude  themselves  upon  most  of  you  in 
your  everyday  routine  work.  In  thus  gathering  together 
a  few  scattered  thoughts  upon  ])reventive  ophthalmology 
I  have  not  been  unmindful  of  the  fact  that  this  address 
is  dedicated  to  the  memory  of  the  revered  founder  of  this 
Congress,  Robert  Doyne.  I  deeply  appreciate  the  great 
honour  which  has  been  conferred  upon  me  in  being  asked 
to  deliver  this  memorial  lecture.  To  those  of  us  who  had 
the  good  fortune  to  know  Doyne,  he  a])peared  to  be  the 
personification  of  restless  and  untiring  cMiergy — restless, 
but  always  curbed  into  subservience  to  the  dominnting 
passion  of  his  life.  A  man  of  the  widest  interests  a?id  the 
most  catholic  tastes,  from  whom  nothing  human  was  alien, 
ophthalmology  in  all  its  nsp(>cts  was  ever  the  centre  of 
his  thoughts.  No  narrow-minded  specialist,  all  his  activi- 
ties, both  of  mind  and  body,  were  brought  to  bear  upon 
the  advancement  of  ophthalmology,  while  his  masterly 
knowledge   of    this    subject    was    made    to    illumine    dark 
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places  in  other  fields  of  liunian  enterprise.  I  cannot  but 
feel  that  the  man  who,  amongst  his  many  contributions, 
wrote  those  fascinating  and  penetrating  studies  on  the 
'^  eye  in  sport,"  would  have  claimed  many  of  these  by- 
ways of  Preventive  Ophthalmology  as  part  of  his  own 
domain.  He  can  no  Ioniser  instruct  us  out  of  the  rich 
store  of  his  knowledge  and  experience.  We  who  follow 
in  his  footsteps  can  benefit  by  his  example,  and  conscious 
as  I  am  of  its  shortcomings,  my  hope  is  that  this  address 
may  not  be  altogether  unworthy  of  his  memory. 

At  the  conclusion  of  the  address  the  Doyne  Memorial 
Medal  was  presented  to  Col.  Parsons  by  the  Deputy 
Master,  Mr.  P.  H.  Adams,  together  with  the  cordial 
thanks   of  the  Congress. 

In  his  acknowledgment  Col.  Paksons  expressed  the 
very  great  appreciation  he  felt  at  being  presented  with 
the  Medal.  On  a  previous  occasion  he  received  the 
Nettleship  Medal  of  the  Ophthalmological  Society  of  the 
United  Kingdom.  Nettleship  and  Doyne  had  many 
points  in  common.  The  former  had  a  great  opinion  of 
Doyne' s  work,  which  had  followed  in  many  ways  the  lines 
which  Nettleship  mapped  out.  Therefore  he  felt  there 
was  the  feature  of  continuity  in  his  having  been  the 
fortunate  recipient  of  the  medals  struck  to  commemorate 
those  two  distinguished  men. 

Mr.  SiACK  referred  to  amblyopia  ex  anopsia  as  being  a 
verv  common  cause  of  defective  vision,  and  one  which, 
dealt  with  early,  was  easily  preventable.  Public  authori- 
ties, practitioners  and  parents  should  be  educated  with  a 
view  to  this,  in  order  that  treatment  by  an  expert  be 
carried   out    before  the   age  of  five  years. 

Ml-.  MacCallan,  referring  to  the  recent  report  by  the 
('(Hincil  of  British  Oplithalmologists  on  the  lighting  of 
test-types,  considered  that  there  was  need  for  a  sealed 
])attern  oF  ty])e  on  a  sealed  ])att(M'n  of  paj)c'r.  He  advised 
tlic    Landolt   opto-ty[)('   as    being  more   accurate   tlian    the 
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varieties  of  tlie  vSiiellen  type  wliicli  were  produced  l>y 
different  makers.  If  exception  was  taken  to  tlie  decimal 
notation  used  in  the  former  it  would  Ije  a  simple  matter 
to  convert  the  system  to  our  own. 

j\lr.  I*.  J.  CouLTKK  said  that  for  a  time  he  liad  used 
Landolt's  optotypes,  but  found  a  disa(lvanta<(e  and  a 
monotony  in  having  to  teacli  afresli  each  patient  wliat  he 
had  to  do.  If,  liowever,  the  optotypes  could  be  ado])ted 
as  standard  tests  in  scliools,  then  in  a  few  years  all  the 
new  patients  coming  for  examination  would  have  already 
learned  how  to  be  tested. 

Mr.    T.    Harrison    Butlku    said    he    was    particularly 
interested    in   what  Col.   Parsons    had    said   about  colour- 
vision   and  testing   for  colour-blindness.      He    understood 
that    the   Board  of   Trade    lantern    contained    no   neutral 
glasses,  and  he  was  of  opinion  that  such  a  lantern  utterly 
failed   to  eliminate  a  certain   number  of   dangerous  candi- 
dates and  quoted  a  case  exem])lifying  this.   His  experience 
of  the  Holmgren  wools  was  that  they  eliminated  most  of 
the  colour-blind   people  he  had  examined,  but  an  efficient 
lantern  was  necessary  to  prove  this.      'J'he  Edridge-Green 
lantern  was  very  complicated   and  expensive  and  did    not 
contain  blue,  though  perhaps  this  colour  was  not  necessary. 
His  own  lantern  was  a  simplification  of  the  Edridge-Green 
one,  and  fulfilled  most   of    the   necessary   conditions.      Jt 
had    been    adopted    by   the   London   and   North- Western 
Railway    Company    and     had    proved    satisfactory.       All 
railways    did    not    use   a    lantei'n,    and     he    had    recently 
examined     two    ])late-layers    who    had     been     ])ass(.'d     as 
efficient  for  ten   years  by  the  Great  Western  liailway  and 
yet  both  were  colour-blind  as  tested  both  by  the  Holmgi-en 
wools  and  the  lantern.      He  thought    that    the   time    iiad 
arrived    when    the    Council    of    l^ritish     Ophthalmologists 
should  issue  a  report  on  adecpiate  colour  tests  with  a   virw 
to  their  being  standardised  and  made  compulsory  for  sucli 
bodies  as  railway  companies. 

Mr.  G.  H.  PooLEY  said  that  he  wished  to  draw  at  lent  ion 
to    the    terrible    waste    of    good    eyes,   more    particularly 
VOL.  xxxix.  i\) 
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amongst  miners,  as  the  result  of  severe  ulcers  of  the 
cornea  following  infection  of  simple  abrasions  and  small 
wounds  of  that  structure.  Prevention  lay  in  the  wearing 
of  o^oo'crles  at  work,  and  notwithstanding  fear  and 
disinclination  on  the  part  of  the  miner  to  do  so,  he  had 
been  successful  in  persuading  the  men  to  wear  them,  thus 
showing  that  it  is  quite  possible  for  work  in  the  pit  to  be 
carried  out  under  these  conditions.  The  goggles  should 
be  made  to  correct  any  gross  refractive  error  present.  In 
addition  to  the  prevention  of  abrasions  of  the  cornea, 
greater  care  in  their  treatment  is  necessary,  especially  so 
in  the  case  of  the  removal  of  foreign  bodies.  Protective 
goggles  should  be  worn  at  any  dangerous  trade,  such 
being  coal  and  ganister  mining,  all  chipping  or  fettling 
of  metals  or  stone,  metal  turning  and  engineering  work 
in  general,  and  grinding  work  as  in  the  cutlery  trade. 
Insurance  companies  should  penalise  works  in  which  strict 
supervision  was  not  maintained,  and  the  man  who  was 
seen  working  without  goggles  in  danger  zones  should 
be  fined.  He  hoped  that  when  the  new  amendments  of 
the  Workmen^s  Compensation  Act  were  published  some 
arrangement  would  be  found  by  which  the  medical  assessor 
might  examine  the  injured  person  in  the  presence  of  the 
other  medical  men  concerned  in  any  industrial  dispute, 
and  that  tlie  medical  assessor's  finding  as  to  the  amount 
of  disability  would  be  final.  In  conclusion  he  urged  the 
better  education  of  medical  students  in  ophthalmology, 
more  especially  in  the  diagnosis  and  treatment  of  external 
diseases  of  the  eye. 

Dr.  KicHAHi)  Kerry  thought  it  would  be  worth  while 
to  consider  the  possibility  of  })reventing  damage  to  eyes 
from  inflammatory  conditions.  Ho  had  met  with  consider- 
able success  for  some  years  by  the  use  of  hypodermic 
injections  of  iodine.  About  w\  x  of  a  pre])aration  con- 
sisting of  I  pai't  (»f  iodine  lo  fO  of  sesaiiic  oil  were 
iiiject('(l  once  or  Iwicc;  a  week.  If  injeclcd  iinmedia,tely 
bcnoatli  tlic  sl<iii  indiiral  ion  occurred,  wliicli,  though 
hiHting  a    long  time,    caused    no    inconvenience,    whilsl     if 
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iiijectccl  deeper  a  more  severe  reaction  followed.  A 
prjictical  jioiiit  was  to  ])lac('  the  needle*  in  etliei-  as  other- 
wise it  would  not  last.  'IMie  iodine  seemed  to  act 
principally  as  a  marked  stimulant  to  leucocytosis,  tliougli 
he  had  not  been  able  to  demonstrate  any  direct  germicidal 
action.  A  small  dose  would  sometimes  cause  quite  an 
extraordinary  effect  and  it  was  necessary  to  be  cautious 
in  the  dosage.  An  important  point  was  that  the  effect 
was  inversely  proportional  to  the  chronicity,  /.  e.  iu  a 
recent  case  more  prompt  and  satisfactory  results  were 
obtained  than  in  a  chronic  case.  l.)r.  Kerry  then  described 
a  number  of  cases  in  which  the  method  of  treatment  had 
proved  successful. 

Mr.  D.  V.  GriRi  said  that  in  the  interests  of  the  com- 
munity steps  should  be  taken  to  prevent  patients  becoming 
the  victims  of  ignorance  on  the  part  of  opticians.  Those 
suffering  from  grave  disease  of  the  eyes  were  too  often 
lulled  into  a  sense  of  false  security  by  a  pair  of  spectacles 
supplied  by  a  travelling  optician  when  they  should  have 
been  seen  by  a  surgeon.  He  had  recently  had  an  example 
of  this  in  a  case  of  glaucoma,  the  proper  treatment  having 
l)een  postponed  until  too  late  to  save  sight.  The  relation- 
ship between  the  optician  and  the  ophthalmic  surgeon 
should  be  clearly  defined.  With  regard  to  the  teaching 
of  ophthalmology  he  regretted  that  more  recognition  was 
not  given  to  the  special  qualifications  which  had  already 
been  in  existence  for  the  past  eight  or  nine  years,  and  he 
thought  that  the  present  teaching  in  l^ritish  ophthalmic 
hospitals  left  a  good  deal  to  be  desired.  lie  considered 
that  one  objection  raised  by  the  workmen  to  wearing 
goggles  could  be  overcome  by  supplying  an  nnti-dinnning 
paste  to  be  smeared  over  the  glass,  such  as  had  been 
supplied  to  soldiers  on  active  service. 

Miss  Marion  Gilchrist  said  slu;  was  struck  with  the 
remark  that  the  ophthalmologist  must  combine  with  the 
general  physician,  and  she  felt  that  Col.  Parsons  would 
agree  that  the  prevention  and  better  treatment  of  sucli 
diseases  as    measles    and    otluM-    infections    diseases   would 
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luive  ;iTi    iiiiportaiit   bearing  on   preventive  ophthalmology. 
It    was    of     importance    that    children    should    be    fully 
examined  before  being  sent  to  special  schools  such  as  that 
for  myopia,  and  that  the  decision  to  do  so  should  not  rest 
on    one    opinion  alone.      If,    as    Col.    Parsons    suggested, 
an    appeal    board    was    set    up,    si    "  one-man "    decision 
should  be  guarded  against  and  the  physician  should  com- 
bine   with    the    ophthalmologist.        She    had    been    much 
interested   in    the    remarks   on   the   teaching  of    ophthal- 
mology,  the    more    so    as    she   was    now    a   member   of   a 
special    committee    appointed    by    Grlasgow    University  to 
consider  the  present  medical  curriculum,  and  as  to  whether 
it  should  be  lengthened  into  a   six  years^   course  or  un- 
loaded  at  the  beginning,  and  on  the  whole  she  favoured 
the  latter  view,  for   she  did    not    think  that  the  student 
could  stand  more  in  his  curriculum  than  he  had  at  present. 
Mr.    Jameson    Evans    was   of   the    opinion    that   if  the 
wearing  of  goggles  was  made  compulsory  the   employer 
would  find  himself  shorn  of  his  best  hands,  the  indifferent 
ones  being  left  behind.      He  considered  that  standardisa- 
tion of  vision   for   occupation   was  ;in   important  question 
though    doubtless    a    large    one,    whilst    another    equally 
important    was    the    estimation    of    the    loss    of    earning 
capacity  due   to   visual   injuries   and  defects,   and    if    the 
Council  of  British  Ophthalmologists  would  take  up  these 
matters  and  issue  some  definite  standards  it   would  be  a 
great  advantage,  especially  as  some  of  the  decisions  in  the 
Law  Courts  were  very  absurd.      He  regretted  that  Colonel 
Parsons  had   not  carried    his  subject  into  the  consulting- 
room,   foi-  he   hi\d    not  considered  in    his    paper    the    pre- 
vention   of    secondary    infections    of     tlu?    eye,    nor    the 
prevention  of  degenerative   changes   wliich   were  so  often 
met   with    in   ])i'ivate  and  hos])ita,l  pi*actice.      With  regard 
to    the     instructions     issutnl     by     the     (General     Medical 
(yonncil    rchitiiig  to  the  teaching  of  ophtlinhnology  lie  felt 
tliMt     llicy    wci-c     pcciiliiii-    :iii(l    vjigue     a,n(l     (»uglit     to   Ix' 
njviscd    ill    ;i     more     (h'liiiitc     iii:iiiiier,   especially    for    tlic 
jion-l(';icliiii«r  (.'xamiiiiii<;'  bodies  :iii<l   Universities. 
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Mr.   r.   II.  Adams   sjiid    tlint    tlic   recot^iiit  ion   (tf  jirtoi'io- 
sclerosis   in   its   early   stages  by  n  linidiis  examination  was 
a  })()iiit  wliicli  lie  felt  cjinie  within  the  realm  of  ])reventive 
opiitliahnolofi'v  and  was  one  wliicli  was  of  prime   im])ort- 
ance   to   the    victim   himself.      'I'he   early   symptoms   were 
slight  and   easily  overlooked,  hence   treatment   was   often 
delayed  until  the  later  stages.      Although  some  difference 
of  o})inion  existed  as  to  a  cure  being  (,'ffected  in  tlie  early 
stages    of    the    disease  many   Jiigh    authorities  considered 
that  this  was  possible,  and  if  this  was  not  so  the  progress 
of  the  disease  could  certainly  be  retarded  by  early  treat- 
ment.     He  thought  that  it    was  possibles   to   recognise   in 
the  ordinary  examination   of    the    fundus    if    the    blood- 
pressure  was  raised,  for  when  this  condition   was  present, 
although  no  arterial    disease    existed    the    vessels    had    a 
certain  appearance  which  aroused  suspicion  and  suggested 
the  use  of  the  sphygmomanometer.     Ophthalmic  surgeons 
were  in    a  peculiar  position,  for   they  probably  examined 
more  people  between  the  ages  of  forty  and  fifty  than  did 
any  other  medical  men.      Much,  he  felt,  might  be  done  to 
guard  against  the  horrible  sequence   of   strokes,  etc.,  and 
it  was  a  further  argument   in    favour   of  the   examination 
of  people   requiring   glasses  by   medical    men   i-ather   than 
by  opticians.     With  regard  to  the  recommendation  of  the 
(xeneral  Medical    Council   on   the  subject  of  the  teaching 
of  ophthalmology  he  thought  that  that  body  had  lament- 
ably failed   to  carry  out  the  suggestions  of  the  Council  of 
British  Ophthalmologists,  and  that  they  would  be   forced 
to  put  their  meaning  into  more  accurate  terms. 

Dr.  Lewis  7jIVa\lki{  said  that  in  his  own  city,  Phila- 
delphia, much  was  being  done  by  ilvd  Cross  work. 
Instruction  in  first  aid  and  in  the  prevention  of  accidents 
of  all  kinds  was  being  carried  out  and  was  yicdding  good 
results.  The  men  saw  the  advantage  of  the  teaching, 
and  benefitting  by  it  were  naturally  enthusiastic  over  the 
I'esults.  In  addition  they  were  instructed  in  hygiene  and 
other  sanitary  work,  and  this  was  being  carried  into  iheii- 
own  homes. 
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Mr.  H.  CiJiDLAND  said  tliat  the  aversion  of  the  workman 
to  wearing  goggles  was  due  to  the  faulty  design  of  the 
models  available,  and  that  it  was  for  ophthalmic  surgeons 
to  evolve  a  pattern  which,  whilst  being  efficient,  would  not 
at  the  same  time  prove  a  handicap  to  output.  He 
showed  a  piece  of  glass  one  side  of  which  had  been  ex- 
posed for  three  hours  to  the  sparks  from  an  acetylene- 
welder's  flame  ;  the  glass  had  been  fitted  into  a  round 
galvanometer  box  so  that  no  sparks  could  get  to  the 
other  side.  The  exposed  side  was  well  marked  but  the 
unexposed  side  was  smooth,  thus  clearly  proving  that 
the  roughnesses  which  are  to  be  noted  on  the  face  side  of 
any  acetylene-welder's  goggles  are  caused  by  the  hot 
particles  ricochetting  from  the  welder's  face.  He  had 
caused  this  experiment  to  be  carried  out  in  order  to  find 
out  how  it  was  that  the  face  side  of  goggles  became 
marked,  for  at  a  discussion  at  this  Congress  some  years 
ago  some  doubt  was  expressed  on  the  matter.  He  was 
glad  that  reference  had  been  made  to  hypopyon  ulcers 
of  the  cornea,  the  results  of  which  were,  he  thought, 
deplorable.  In  his  experience  the  onset  of  high  tension 
was  the  dominating  factor  in  the  progress  of  the  case. 
Prevention  of  the  initial  injury,  however,  was  better  than 
any  improved  method  of  treatment. 

Mr.  Traquair  desired  to  say  a  word  in  regard  to  the 
education  of  students.  There  was  much  in  what  Miss 
Gilchrist  said  as  to  the  difficulty  of  getting  a  long  course 
on  ophthalmology  into  a  live-year  course.  Let  there  be 
cut  out  of  the  undergraduates'  course  all  connected  with 
ophthalmology  except  what  the  general  practitioner  would 
require  :  he  would  not  need  to  know  how  to  do  a  cataract 
operation  and  he  did  not  need  to  be  taught  refraction. 
Stress  should  b(;  hi  id  u])on  ])reventi()n  and  diagnosis,  and 
mucli  of  o})hthalinology  from  this  standpoint  could  be 
taught  in  ton  weeks.  For  L'xam])le,  students  should 
be  taught  not  to  tell  ]);irentH  who  bring  ;i  scpiinting 
child  foi-  ndvicc  thnt  the  scpiiiit  will  go  awny  wh(>n  the 
child     is    oldei'.  I'''»f     those     who     aimed     at    becoming 
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oplitlialinic  specialists  a   totjilly   dillore'iil    sclicuio   was   ro- 
c|iiired. 

Mr.  -).    I>.    Story  said   Ik;   was   induced   to  offer  a   few 
remarks    by    wliat   he   had    lieard   from   Miss  (iilchrist  and 
Mr.  'I'raquair.      Tlie  lady  said  it   would   bo    impossible   to 
load  the  course  with  instruction  in  ophthalmology,  and  to 
have  an  examination  in  ophthalmology  before  the  student 
time   had  passed.       For  more;   than    twenty-five   or  thirty 
years  they   had   had,   in  every  licensing  body  in  Ireland, 
compulsory  attendance  for  three   months   at  a  recognised 
ophthalmic  clinic,  and  also  a  clinical  examination  by  one 
or  more  ophthalmic   surgeons    at   the    final    examination. 
He  believed   that  was  so   also   in    two    or    three    Englisli 
centres,  where  the  students  were  examined  by  ophthalmic 
surgeons.       For    the    last    three    years   he    had    had    the 
honour  of  being  Extern  Examiner  at  Queen's  University, 
[Belfast;   his  predecessors  were  Mr.  Treacher  Collins   and 
the  late  Mr.  Jessop.      At  the  (pialifying  examination  the 
students   were   examined    by  three    o])hthalmic    surgeons, 
each   student  having   fifteen   minutes.       The    students    in 
Belfast  managed  to  get  through  their  medical  course  and 
to    know    a   good   deal  of  (ophthalmic  surgery  when  they 
came  up  for  their  final.      It  had  been  a  great   advantage 
to     students     in     Ireland     that    they    had    received    this 
ophthalmic    instruction.       'ilie    knowledge    was    not    very 
extensive,    but   they    iiad    to    be    able    to    recognise    the 
ordinary  external  diseases  of  the  eye  and  their  treatment, 
and   in   this  it   was    i-iii'c   for  a,  student  to  fail,      'l^hey  had 
to  pass  a  test  in  the  dark  room,  and  be  able  to  recognise 
the  obvious  appearances  in  a  normal  fundus,  to  diagnose 
cataract    and   recognise   glaucoma.       The    knowledge    of 
these  minor  diseases  proved  of   great   advantage  in  after 
life.      Though  there  was  a  })aper  as  well,  the  examination 
was   pi-actically  a  clinical   one.      The   comment   he   would 
make    was,    that    if    the     students    were    asked    a     book 
(juestion,  they  would  rattle  the  answer  off  readily  accord- 
ing to  the  book,  whereas  they  might  make  cjuite  a  wrong 
diagnosis.       From  observation  of  pass-lists  and  nttending 
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conferences,  lie  would  say  tliat  it  was  seldom  a  student 
was  rejected  on  ophthalmology  alone.  Hence  he  did  not 
think  the  addition  of  ophthalmology  would  be  a  serious 
overloading  of  the  student  in  England. 

Col.   Parsons,   in    reply,  said    he    must   be    content    to 
answer   briefly  the  one  or   two    questions    that   had   been 
put     to     him,     as     preventive     ophthalmology    was    not 
one    subject    but    a   mass    of    subjects,    every    one    of    a 
controversial   nature.      The  points  raised  on  the  question 
of    education    in   ophthalmology    simply    meant    that    the 
whole  curriculum  needed  revision.      From  the  standpoint 
that   the    majority    of    these   students   were   going   to   be 
general   practitioners,  much  of   the  time   spent  might  be 
better  occupied  than  at  present.      If  the  curriculum  were 
framed  on  that  view  then   ophthalmology  would  take  its 
due    place    and    the    time    would    be    used    to    the    best 
advantage.      When  teaching  students   he  did  his  best  to 
keep  them  off  refractions.    With  regard  to  Mr.  MacCallan^s 
remark    on    optotypes,    the    British    Council    of    Ophthal- 
mology   did    definitely    draw    attention    to   the   fact    that 
Snellen's  types  were  frequently  inaccurate.    Mr.  MacCallan 
also  brought  up   the  question  of   decimal    notation.      He, 
the  speaker,  had  the  strongest  objection  to  it  because  it 
presupposed  that  the  old  Snellen  notation  was  mathemati- 
cally accurate.      Under  most  conditions,  however,  it  was 
a  convention;  it  was  not  a  true  fraction  at  all  and  it  should 
not  be  reduced  to  a  decimal.      Moreover,  if  it  were  kept 
as  a  convention  in  the  Snellen  method,  it  gave  one  much 
valuable  information.      If  one  wrote  down   that  a  patient 
had  got  {r,  presuming  the  surgeon  to  be  honest,  it  meant 
that  he  tested  him   at  G  metres.      11"  that  were  put  down 
as    1,  it  did  not  give  this  information.      Decimal   notation 
was  very  common  on    the    continent,  but    it   was    wrong. 
With    regard    to    the    question    of    colour-vision    and    Mr. 
Harrison     liutler's    remarks    on    the    absence   of    ntMitral 
glasses  in    the    JV^ard  of   Tr;i(h'    hnitcM-ii,  lie   thought  most 
people    had    not    taken    the   troubh'    to    i-ead    the    careful 
descripticjii  of  the  Hoard  of  Trade  l:intorn  contained  in  the 
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Departmental  Comiiiittee's   Report.        lie  did   not  see  wliy 
the   lantern    should    not    be    sold     in     the    ordinary    way 
provided  that  evei-y  lantern  were  certified  to  be  :ireurately 
in  accordance  with   the  official    s])ecilicati(jn.      ]>y  having 
the  luminosity  of   ;dl   the  colours   the  same,  it   took   away 
from    the    coloui'-blind     his    one    adventitious    means    of 
recognising  the  colours,   and   it   had   been  extraordinarily 
successful.      Neutral    glasses  could  be  added,  but  he   did 
not  think  they  were  necessary.      If  the  official  design  was 
altered  there  was  danger  that  unauthorised  and  inefficient 
lanterns  would    be   put    upon    the    market.      il    re(juired 
scientific    methods     and    the    greatest    care    to    get    the 
luminosity  of  all  the  colours  the  same.      It  was  originally 
done   by  Lt.-Col.  Watson   by   a  very  troublesome  process. 
He  would  say  a  word  in  reference  to  Mr.  Coulter^s  remarks 
concerning  the  British  Council  of  Ophthalmologists.      He 
had   had    great  confidence  in    the  utility   and    success  of 
that  body,  which   arose  out  of   sonit;  annotations  he  wrote 
in  the  British  Journal  of  Ophfliahnology.      Such  a  council 
was  very  much  wanted,   but  it  nuist  be  representative  of 
British  ophthalmologists.      If  Mr.  Coultei',  or  the  Oxford 
Congress,  or  anybody  else,  would  tell  them  how  they  could 
get   more  intimately  into  contact  with  their  constituency, 
as   Mr.  Coulter  termed  them,  the  Council   would  be  only 
too  glad.      The  difficulty  was  in   Viie   many  committees  of 
the    Council    that    had    been    formed    to    get    provincial 
members  to  attend  the  meetings — a  difficulty  he  knew  Mr. 
Cridland  sympathised  with.      His  view  was  tlnit  the  more 
touch    could  be    established  and   niaintnined    between   the 
metropolitan  and   provincial  members   the  better  it  would 
be  for  everybody.      There  could   be  no  doubt   that   there 
was  an  amount  and  a  kind  of  experience  in  the  provinces 
which  those  practising  in  London  never  got.   'J'he  difficulty 
was  really  one  of  distance,  and  until  aeroplanes  were  more 
general  he  did  not  see  any  near  ])rospect  of  the  diffii'ulty 
being  surmounted.      If  provincial  men  could  come  he  was 
certain  more  of  them  would    ulndly  be  o-ivcn    s(>in<>  of   ih«» 
work  to  do. 
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2.    The   ocular  complications  of  dysentery. 
By  Walter  H.  Kiep. 

Mr.  Master,  Ladies  and  Gentlkmen, — I  sliould  like  at 
the  outset  to  record  my  deep  sense  of  indebtedness  to 
Sir  Archibald  Garrod  for  his  kindness  in  drawing  my 
attention  to  the  occurrence  of  ocular  complications  in 
dysenteric  patients  Avhile  I  was  in  Malta,  and  for  his 
courtesy  in  putting  me  in  touch  with  any  such  cases  as 
came  under  his  notice.  I  should  also  like  to  say  that  in 
much  of  the  work  I  had  the  good  fortune  to  have  as 
collaborator  Miss  Euphan  Maxwell,  and  I  should  like  here 
to  express  my  thanks  to  her  for  her  invaluable  assistance. 

One  of  the  earliest  references  that  I  can  find  in  the 
literature  as  to  the  occurrence  of  eye  complications  in  the 
course  of  bacillary  dysentery  appears  in  an  article  written 
by  Garrod  in  the  1907  edition  of  AUbutt  and  Rolleston^s 
System  of  Medicine  (1).  A  case  of  dysentery  with  con- 
junctivitis recorded  by  Salle  in  1903  is  here  alluded  to, 
and  in  this  patient  Bacillus  coli,  or  an  organism  closel}' 
resembling  it,  was  found  in  the  conjunctival  discharge. 
Garrod  points  out  that,  just  as  with  gonorrhoea,  neuralgiae, 
such  as  sciatica,  and  conjunctivitis  may  accompany  the 
joint  lesions  in  bacillary   dysentery. 

In  the  year  1904  two  cases  were  published  in  which 
eye  complications  occurred  in  dysenteric  patients,  one  b}^ 
Vossius  of  Giessen  (2)  and  the  other  by  Houdart  of  Brest 
(3).  Vossius^  patient — a  man,  a)t.  28  years — had  an  attack 
of  more  or  less  typical  dysentery,  and  in  the  third  week  of 
liis  illness  lie  suffered  from  severe  prostatic  pains  accom- 
])anied  by  muco-purulent  urethral  discharge,  which  yielded 
a  bacillus  resembling  B.  coli,  but  no  gonococci.  A  few 
days  later — that  is,  about  the;  tweutioth  day  of  his  illness — 
conjunctivitis  occurred  in  tlic  U^l't  eye,  and  this  was 
accompanied  ])y  scanty  |)iinil(Mi(  scM-rction  in  which  bacilli 
resembling  11.  coli  w(.'re  I'oiind  in  smears.  Tlie  con- 
junctivitis did   not    last    long,   \)\\\   nn  the  t hirty-ronrth  day 
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of  illness  it  was  succooded  by  indo-cyclitis  in  hotli  c^yes, 
with  great  reduction  in  visual  acuity.  'I'll is  latter  con- 
dition gradually  clearcMl  up,  and  seven  weeks  later  all  traces 
of  it  liad  vanished  and  vision  luid  become  normal.  I*jiin 
in  the  knee-joint  occurred  after  the  onset  of  the  uveitis. 
\  ossius  states  that  "  the  dyscuiteric  nature  of  the  aiTection 
was  established  by  the  reaction  of  the  blood-serum,  which, 
in  dilutions  varying  from  1  in  820  to  1  in  lOOO  clumped 
Shiga's  bacillus  actively." 

Houdart's  case  was  that  of  a  gunner  in  the  French 
Marines,  aet.  34  years,  who,  while  convalescent  from  chronic 
diarrhoea,  contracted  on  the  Saigon  lliver,  developed  acute 
irido-cyclitis  with  hypertension  and  cataract.  Hypopyon 
occurred,  the  pus  was  withdrawn,  and  a  smear  made  of  it 
was  found  to  contain  staphylococci  and  streptococci.  An 
attempt  to  grow  micro-organisms  from  the  blood  failed. 
A   liver-abscess   was  found,  and  this  yielded   sterile   pus. 

Markwald,  as  (juoted  in  Osier  and  Macrae's  Systrvi  of 
Medicine  in  1907  (4),  reports  acute  conjunctivitis,  iritis  and 
prostatitis  as  rare  complications  of  bacillary  dysentery. 

S.  H.  Browning  (5)  in  1912  published  the  details  of  the 
case  of  a  man  invalided  home  from  China  with  arthritis 
and  bilateral  irido-cyclitis,  from  the  faeces  of  whom  a. 
dysentery  bacillus  of  the  l^'lexner  type  was  isolated. 
Vaccines  were  made  from  this,  and,  after  a,  course  of 
injections,  the  condition  of  the  eyes  and  the  joints  rn])idly 
im})roved. 

Then  in  1916  Fiessinger  iind  Leroy  (0)  noted  the 
occurrence  of  a  conjunctival- urethral-synovial  syndrome 
in  a  series  of  cases  of  bacillary  dysentery  occui-ring  in  the 
Somme  area  during  the  autumn  of  that  yviw.  They  state 
that  this  syndrome  was  observed  between  the  tenth  and 
twentieth  day  of  the  disease  ;  that  the  conjunctivitis  was 
more  often  unilateral  and  lasted  about  forty -eight  hours, 
and  that  they  examined  the  conjunctival  and  urethral 
secretion  without  finding  gonococci  or  oiIut  niicrobic 
element. 

Cosse  and   Delord  (7)  record   twelve  cases  of  conjuncti- 
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vitis  occurring  in  an  epidemic  of  bacillar}^  dysentery  at 
Chartres  in  the  summer  of  1916.  In  eight  of  these 
patients  there  was  arthritis  as  well.  The  conjunctivitis 
generally  appeared  about  the  fifteenth  day  of  disease  and 
lasted  eight  to  ten  days,  was  bilateral,  and  smears  were 
negative.  In  one  case  peripheral  keratitis  and  iritis  also 
occurred.  The  articular  manifestations  preceded  or  accom- 
panied the  conjunctivitis  ;  the  enteritis,  as  a  rule,  had 
ceased  before  these  occurred,  but  in  one  case  the 
conjunctivitis   preceded  the  enteritis. 

In  four  of  the  cases  there  was  mild  conjunctivitis 
without  arthritis,  and  it  occurred  from  the  sixth  to  the 
thirteenth  da}^  of  the  disease.  Two  more  cases  are 
described  in  which  conjunctivitis  occurred,  followed  l)y 
arthritis,  but  there  was  no  enteritis. 

Morax  (8),  about  the  same  time,  records  the  case  of  a 
man  who  was  amongst  the  sufferers  in  an  epidemic  of 
enteritis,  believed  to  be  non-amoebic  dysentery.  After 
being  ill  for  a  fortnight  he  developed  slight  conjunctivitis, 
and  a  week  later  arthritis  in  several  joints.  On  the 
thirty-sixth  day  of  illness  he  developed  iritis  in  the  right 
eye,  and  this,  after  improving,  relapsed  several  times. 
Mornx  also  mentions  the  case  of  an  officer  from  Salonica, 
who  had  a  unilateral  and  severe  attack  of  iritis,  following 
on  an  enteritis  of  dysenteric  type.  Then  last  year  (1918) 
jjuna  (10)  reported  the  case  of  a  girl,  vet.  18  years,  who 
Jiad  an  attack  of  amoebic  dysentery,  which  got  better  so 
far  as  the  intestinal  symptoms  were  concerned  in  a  week. 
Four  days  later  she  developed  eye  symptoms,  and  three 
weeks  after  that  she;  was  seen  by  Luna,  who  found  her 
to  ])e  suffering  from  Ijilateral  plastic  iritis.  This  cleared 
nj)  only  after  emetine  was  given  in  full  doses — the  left 
eye  within  llii-ee  days  of  the  commencement  of  the 
injections  and  the  i-ight  eyo  two  days  later.  EiiUiincehiv 
}(lst<dytic(i  wei-e  found  in  the  stools  in  large  numbers 
])rior  to  the  injections. 

'J'Im*    experience   of    Miss    Maxwell    and    myself    runs    to 
30me  nineteen  cases  of  uveitis.       These;   were    all    drawi^ 
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Iroiii  llie  HnLish  Lihjojjs  in  Liu;  Halkiiiis,  uxcepting  (jiiu 
wliicli  occurred  in  a  nurse  stationed  in  Malta,  and  all  tlie 
patients  contracted  the  disease  iK'twecn  ilie  years  1'j16 
and  1918.  Of  tlicse  nineteen  cases,  ten  had  suffered 
from  infection  with  Shiga's  bacillus,  two  iVoni  iiilecticju 
with  Flexner's  bacillus,  one  from  infection  with  both 
Shiga's  and  Flexner's  bacillus,  one  from  infection  with 
Shiga's  bacillus  and  ])ossibly  with  the  bacillus  of  Morgan, 
and  in  live  the  ty[)e  of  infection  could  not  be  satisfactorily 
ascertained.  Fifteen  of  the  nineteen  cases  developed 
arthritis,  and  one  had  urethral  discliarge  lasting  for  two 
days,  in  which  1  understand  no  gonococci  were  found. 
The  type  of  infection  from  which  the  patient  was  con- 
sidered to  be  suffering  was  ascertained  eitlier  from  the 
presence  of  the  respective  bacilli  in  the  stools  or  from  ;i 
consideration  of  the  agglutination  reactions. 

All  these  patients,  then,  with  the  one  exception  noted, 
contracted  tlieir  illnesses  in  the  13alkans,  and  at  least  a 
month  before  they  came  under  our  personal  observation, 
so  that  it  was  not  possible  for  us  to  find  out  what  the 
earlier  course  of  the  illness  had  been  except  from  the 
patient's  own  statements,  or  by  consulting  the  case-sheets 
which  they  brought  with  them.  In  many  cases  we  are 
indebted  for  what  information  we  were  able  to  obtain 
concerning  their  histories  to  the  medical  officers  of  the 
Salonica  force  who  wrote  up  the  case-sheets,  and  1 
should  like  to  take  this  opportunity  of  making  our 
acknowledgments  to  them. 

]VifJi  reyard  to  coiij'nncticifis^  we  hatl  tlu>  opportunity 
of  observing  this  in  one  case  only.  The  ])atient  was  a 
nurse    stationed    in    ^lalta    who    had    a    slitrht    attack    of 

o 

diarrhoea  about  the  middle  of  July,  11U7,  and  as  she  had 
been  nursing  dysenteric  patients  at  the  time  it  was 
considered  desirable  to  have  her  stools  examined.  These 
were  found  to  contain  Flexner's  bacillus.  On  the  sixth 
day  of  her  illness  she  had  an  attack  of  severe  i)hoto{)hobia 
and  lacrymation  with  muco-purulent  discharge  from  the 
conjunctivie    of    both    eyes.      1    saw    her    next    day,    and 
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found  considerable  hypera3mia  of  the  ocular  and  palpebral 
conjunctiva  of  each  eye.  There  was  a  slight  amount  of 
yellowish  discharge  at  the  caruncle  and  in  the  lower 
fornix,  and  this,  I  was  told,  had  been  found  to  contain 
polymorphs,  but  no  bacteria.  I  examined  each  eye,  as 
far  as  it  was  possible,  with  the  ophthalmoscope,  but  I 
could  not  ascertain  definitely  the  presence  of  any  opacities 
in  the  aqueous  or  vitreous.  The  conjunctivitis  in  this 
case  got  better  in  a  week,  but  was  followed,  on  the 
thirty-seventh  day  of  illness,  by  an  irido-cyclitis.  This 
patient  did  not  develop  arthritis.  Six  of  the  other 
patients  of  the  series  gave  fairly  definite  histories  of 
conjunctivitis,  the  day  of  incidence  being  from  the 
fourteenth  to  the  twenty-seventh  day- of  the  disease ;  all 
of  them  developed  arthritis,  either  at  the  same  time  or 
from  thirteen  days  earlier  to  four  days  later,  and  from 
one  of  them  a  smear  is  said  to  have  been  taken  which 
yielded  no  bacteria. 

With  regard  to  the  occurrence  of  uveitis ^  we  had  the 
opportunity  of  observing  at  first  hand  five  cases  within  a 
few  days  of  its  development.  A  record  of  most  of  these 
cases  was  published  in  the  British  Journal  of  Ophthalmo- 
logy,  Februai-y,  19 IS  (9),  but  as  they  form  the  most 
conclusive  evidence  that  we  were  able  to  obtain  as  to  the 
occurrence  of  this  complication  in  cases  of  bacillary 
dysentery,  T  may  perhaps  be  pardoned  for  drawing  your 
attention  again  to  the  more  striking  features  of  some 
of  them. 

Private  W — ,  <vi.  18  years.  This  patient  reported  sick 
with  diarrhoea  and  the  passage  of  blood  and  mucus  in  the 
stools  on  Se])tember  18th,  191().  On  the  tenth  day  of 
illness  he  developed  an  arthritis  of  the  right  knee,  and 
after  that  the  right  elbow,  the  right  shoulder,  the  left 
elbow,  the  left  shoulder,  the  left  knee,  both  wrists,  and 
some  of  the  joints  of  the;  i-ight  luiiid  ca-mc  to  be  involved. 
On  llic  twenty-eighth  or  twenty-ninth  (hiy  of  illness  he 
noticed  dinniess  of  vision  of  the  i-ight  eye.  lie  was  sec^i 
by  one  of   us    on    the   thirty-first    (hiy   of   illness  ;ind   there 
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was  found  to  be  ciliary  liypei'aL'inia  of  the  right  eye,  and 
after  dihitation  of  the  ])upil  witli  a  mydriatic  exudates 
adherent  to  the  anterior  capsule  of  the  lens  and  dej)osits 
of  uveal  pigment  upon  it.  'IMiis  })atient's  blood-serum 
agglutinated  Shiga's  bacillus  powerfully,  even  in  a 
dilution  of  1  in  800.  He  passed  through  a  severe  illness, 
losing  large  quantities  of  blood  from  the  bowel,  but  the 
ocular  symptoms  never  increased  in  intensity.  I  under- 
stand that  Capt.  0.  rirnhnm,  K.A.jM.C,  is  publishing  this 
case  in  detail. 

Driver     S — ,     let.     22     years.       This     man     developed 
diarrhoea  with  abdominal  pains  and  th(>  passage  of  mucus 
in   the    stools   on   September   29th,    1916,   and   blood   was 
passed  with  the  faeces  subsequently.      On  the  twelfth   day 
of  iHness  both  eyes  became  inflamed  simultaneously  jmd 
there  was  lacrymation  and    photophobia.      Whether    this 
was  due  to  conjunctivitis  or  uveitis  1  am  not  in  a  position 
to   say.      At  all  events,  when   we   first  saw  him,  viz.   on 
the  forty-seventli  day  of  illness,  there  was  irido-cyclitis  in 
each     eye    as     evidenced    by    ciliary    hyperit'mia,    acute 
tenderness   on    pressure    on    the    ciliary    region,    and    the 
presence  of  a  large  number  of  opacities  on   each   anterior 
lens-capsule.      There  was   found   to  be  a    complete    ring- 
synechia   in  the  right  eye   and   a   p.'irtinl   one   in  the  left. 
It  was  thought  fit  to  perform  iridectomy  in  the  right  eye  on 
January  18th,  1917,  i.e.  on  the  one  hundred  and  twelfth 
day  of  illness,  and  the  opportunity  was  taken  of  collecting 
samples   of  aqueous  and  blood-serum  to  test  their  agglu- 
tinative powers,  nnd   of   getting   the  excised  piece  of  iris 
cultivated  in   bouillon.      The  laboratory  investigations   in 
this  case  were  undertaken  by  Capt.  J.  Arkwright,  J^A.M.C, 
for  whose  kindness  we  should  like  to  make  onv  acknowletlg- 
ments.      He    found    that    (1)   the  culture   of  iris   yielded 
Gram-positive   cocci,   staphylococci    and  streptococci  ;    (2) 
the  blood-serum  ao-o-Uitinated   Shit!:a's    bacillus  +  +  in    a 
1    in   400  dilution,  bacillus  Y  ami   /'.  /xtrafyi'liosus  A  and 
B  not  at  all  in  a  1  in  100  dilution,  and   B.   fi/phosns  +  in 
a  1  in  100  dilution  ;   and  (o)  the  aqueous  clumped  Shiga's 
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bacillus  -|-  in  a  1  in  160  dilution,  and  bacillus  Y  not  at 
all  in  a  dilution  of  1  in  20,  whilst  it  clumped  B.  typhosus 
+  in  1  in  20  dilution.  This  patient  had  had  inoculation 
against  B.  typliosas  about  fifteen  months  before,  but  not 
against  the  paratyphoid  bacilli  so  far  as  we  could 
ascertain.  He  did  not  appear  to  have  had  gonorrhoea 
so  far  as  we  could  ascertain.  His  Wassermann  reaction 
was  negative  on  the  seventy-fifth  day  of  illness.  There 
was  no  evidence  of  malaria.  He  developed  arthritis 
of  the  right  knee  on  the  sixteenth  day  of  illness,  of 
the  left  knee  three  days  later,  and  of  the  right  shoulder 
on  the  seventieth  day.  He  had  moderate  intermittent 
pyrexia  for  the  first  five  weeks  of  his  illness. 

G — ,   set.   27   years.      This  patient   reported   sick  with 
diarrhoea   and    the    passage   of    mucus    in   the  stools  on 
October    27th,    1916,   and    next  day  he  was  admitted   to 
hospital,  where  the  fasces   were  examined   forthwith   and 
found  to  contain   Shiga's  bacillus.      He  was   given   anti- 
dysenteric  serum   (Shiga)    on   the  sixth  and  seventh  days 
of  illness.      Arthritis  of  the  right  knee  developed   on  the 
tenth   day,  and  of   the  left   knee   and  right  ankle  on  the 
twenty-second  day  of  illness.      On  the  thirty-sixth  day  he 
developed  a  very  acute  cyclitis  of  the  right  eye,  and  this 
was  quite  unaffected  by  treatment  on  the   ordinary  lines, 
viz.    atropine,    hot  fomentations  and   leeching,  until  anti- 
dysenteric  serum  was  given.      The   effect  which  followed 
upon    its    administration    was  comparable   to   that   which 
follows   on   the   administration   of  anti-diphtheritic  serum 
in*  a   case   of  diphtheria — that  is,  the  pain  disappeared  in 
forty-eight  hours,  and  the  ciliary  hyperrfiuiia,  the  obstinate 
tendency  to  constriction  of  the  pupil   and  the  photo})hobi;i 
in  seventy-two  hours.      The  vitreous,  which  had  contained 
numerous    dust-like    opacities,    was    clear    within    twenty 
days  of  the  last  injection  of  seiuni.      This  ])atient  gave  a 
negative  blo(j(l-ciilt  iirc  on  the    firty-i"onrth    day   of"    illness. 
lie  hiid  a  history  ot"  gonorrlura  two  years  previously,  witli 
or(;iiitis  and  no  ensuing  gleet;    also  a  history  of  septicaemia 
twelve   years   before   (gi'oin-abscess,  and    whitlows   in    all 
his  fingers  and  all  his  toes). 
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Tliero  jire  two  otlior  cases  tliat  1  slioiild  like  to  j)ul 
before  you.  The  first  is  that  of  a  corporal,  ;et.  24  years, 
who  (k'vcloped  diarrluea  willi  the  j)assa^e  of  Idood  and 
mucus  in  I  he  stools  (mi  December  9th,  1917.  'J'lie  stoohs 
were  examined  on  tlie  fourth  day  of  illness,  and  were  said 
to  yield  Sliiga's  ])acillus.  Tliis  man  developed  arthritis 
of  the  right  knee  on  the  sixteentli  day  of  illness,  followed 
by  arthritis  of  the  left  knee,  the  right  wrist,  the  right 
ankle  and  the  heel  and  one  of  the  toes  of  the  left  foot. 
Conjunctivitis  of  the  left  eye  supervened  on  the  twenty- 
seventh  day,  and  iritis  of  the  left  eye  on  the  thirty-fifth. 
When  I  saw  liini  he  had  a  ring-synechia  of  the  left  eye; 
iridectomy  was  performed  on  the  ninety-ninth  day  of 
illness,  and  the  fragment  of  iris  was  cultivated  in  bouillon 
and  specimens  of  aqueous  and  blood-serum  collected. 
Capt.  B.  R.  S.  llussell,  R.A.M.C.,  very  kindly  undertook 
the  laboratory  investigations,  and  he  found  that  the 
fragment  of  iris  yielded  Sta'plnjlococcut!  aureus  and  aVms. 
On  the  other  hand  the  blood-serum  failed  to  agglutinate 
Shiga^s,  Flexner's  or  the  Y  bacillus  in  a  dilution  of  1  in 
60,  and  the  acjueous  failed  to  agglutinate  these  bacilli  in 
a  dilution  of  1  in  40.  This  })atient  gave  a  negative 
Wassermann  reaction  on  the  one  hundred  and  tenth  day 
of  illness,  and  there  was  no  history  or  evidence  of 
urethritis  at  any  time.      He  had  had  malaria. 

The  last  case  that  I  intend  to  bring  before  you  was  that 
of  a  private,  aet.  22  years,  who  appeared  at  the  Ophthalmic 
Department  one  morning  complaining  of  defective  eyesight, 
following  an  attack  of  '^  inflammation  "  in  the  right  eye 
about  two  and  a-half  months  before,  and  in  the  left  eye 
not  quite  two  months  previously.  Dilatation  of  the 
pupils  with  a  mydriatic  revealed  tlu^  presence  of  i^ostei-ior 
synechite  and  deposits  of  uveal  jngnuMit  on  the  unterior 
lens  capsule  of  each  eye.  There  was  also  a  history  of 
arthritis  in  the  right  ankle,  the  right  knee  and  the  right 
shoulder  occurring  about  the  same  time  as  the  intlanuua- 
tion  of  the  right  eye.  (lonorrho^n  naturally  suggested 
itself   as   the  cause   of    the    syndrome,  but    tliere    was    no 
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evidence  of  urethritis  and  the  history  was  negative.  He 
Avas  asked  whether  he  had  had  dysentery,  and  replied 
^^Xo.^^  He  was  then  asked  whether  he  had  ever  had 
diarrhoea,  and  replied  tliat  he  had  had  some  looseness  of 
action  of  the  bowels  during  the  autumn,  but  that  he  had 
paid  no  attention  to  it.  This  man^s  blood-serum  agglu- 
tinated Shiga^s  bacillus  in  a  1  in  800  dilution.  The 
stools,  however,  were  cultivated  three  times  in  as  many 
weeks  with  negative  result.  It  has  been  shown  of  late 
that  people  living  in  districts  in  which  dysentery  is 
endemic  may  occasionally  develop  insignificant  attacks 
of  diarrhoea,  which  are  in  reality  due  to  infection  with 
one  or  other  of  the  dysentery  germs. 

In  all  we  saw  nineteen  cases  which  presented  unequi- 
vocal signs  of  uveitis,  but  in  only  five  of  them  did  we  see 
the  patient  directly  after  the  onset  of  this  complication. 
In  these  five  cases  the  day  of  incidence  of  the  uveitis 
was  from  the  twenty-eighth  to  the  thirty-seventh  day  of 
disease  —  or  roughly  one  calendar  month  after  the 
commencement  of  the  enteritis.  In  eight  of  the  other 
cases  there  was  a  fairly  definite  note  as  to  the  day  on 
which  the  iritis  occurred,  and  that  was  from  the  twenty- 
fifth  to  the  thirty-seventh  day  of  disease,  the  average  day 
of  incidence  being  about  the  twenty-ninth,  or  taking  all 
the  cases  together,  the  thirty-first  day  of  disease.  These 
figures  fit  in  fairly  well  with  those  of  Vossius  and  Morax, 
ill  whose  cases  the  day  of  incidence  of  the  uveitis  was 
the  thirty-fourth  and  the  thjrty-sixth  day  of  disease 
respectively.  In  thirteen  of  the  cases  the  uveitis  was 
Ijihiteral,  and  in  six  one  eye  only  was  affected.  The 
initial  attack  of  arthritis  manifested  itself  from  the  tenth 
to  the  thirty-second  day  of  illness  in  this  series,  the 
average  day  of  onset  being  the  eighteenth.  Capt.  Graham 
foiiiid  tliat  nearly  all  his  eases  developed  their  articular 
manifestations  Vjetween  the  eiglith  and  twentietli  days, 
but  ill  <i]\v,  case  it  a])])ear(Ml  to  ])e  as  early  as  flie  first, 
and  in  (jiic  it  was  as  late  as  tlie  tliii'tieth  day. 

Tin-  kiK^'e  was  alTected   about  four  times  as   freciuently 
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as  any  other  joint  in  our  series,  tlie  next  in  oi-(lei-  of 
frequency  bein<»-  tlie  \vi-ist,  the  elbow,  tlir  imkle,  tlie 
shoulder,  the  liij),  the  joints  of  the  liand,  jukI,  least  (jften, 
tlio  joints  of  tlie  fingers,  of  the  heel,  and  of  the  toes. 

In  one  case  only  was  tliere  a  liistory  ol  uretliral 
discliarge,  viz.  on  tlie  twenty-eiglitli  day  of  disease,  and 
this  disappeared  two  days  later.  No  gonococci  were 
found . 

1  fear  it  is  not  possible  for  me  to  make  more  than  a 
passing  reference  to  the  cbnical  course  of  the  ocular 
manifestations.  Even  in  the  slighter  cases  the  uveitis 
lasted  the  best  part  of  a  month,  and  in  these  patients  in 
whom  extensive  adhesions  of  the  iris  to  the  lens  capsule 
liad  taken  place  the  hyperaomia  and  photophobia  persisted 
for  two,  three  or  even  four  months.  We  know  of  relapses 
occurring  in  at  least  two  of  the  cases.  One  patient,  with 
Flexner  infection,  has  had,  over  a  period  of  two  years, 
at  least  five  relapses,  four  of  them  occurring  in  the  right 
eye  and  one  in  the  left.  Another  ])atient,  also  with 
Flexner  infection,  developed  three  relapses  in  fourteen 
months,  the  left  eye  being  affected  in  two  of  them  and 
the  right  in  one.  In  both  these  patients  the  original 
ocular  affection  had  been  Inlateral. 

With  regard  to  the  aetiology  of  the  ocular  manifesta- 
tions I  have  alluded  to,  I  am  afraid  that,  as  dysentery 
bacilli  were  not  recovered  either  from  the  aqueous  or  the 
iris  itself,  evidence  as  to  the  exact  causation  of  the  uveitis 
is  lacking.  In  the  two  cases  in  which  it  was  possible  to 
cultivate  a  piece  of  iris  it  was  not  a  dysentery  bacillus, 
but  staphylococci,  and  in  one  case  streptococci  as  well 
that  were  grown.  The  question  arises  as  to  whether  these 
were  contaminations.  They  may  liave  been,  but  Houdart 
found  staphylococci  and  streptococci  in  the  pus  obtained 
from  the  anterior  chamber  of  his  case.  Besides,  we 
know  that  these  same  organisms  are  sometimes  recovered 
from  the  joints  of  patients  suffering  from  scarlatinal 
arthritis. 

Then,    again,     the    (piestion    will    naturally    bo    asked, 
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"  Wliat  reasons  liave  you  got  for  excluding  gonococcal 
infection  as  being  the  cause  of  the  articulo-ocular  syndrome 
in  the  cases  described  ?  ^^  Well,  so  far  as  clinical 
investio-ation  e'oes,  we  satisfied  ourselves  that  there  was 
no  evidence  that  this  infection  had  occurred  in  any  of 
the  cases  excepting  one,  and  in  this  ])atient  the  astonish- 
ingly rapid  effect  of  the  specific  antitoxin  is  decidedl}^  in 
favour  of  the  condition  being  due  to  infection  with  Shiga's 
bacillus.  With  regard  to  syphilis^  the  Wassermann  test 
was  applied  in  five  cases,  and  was  negative  in  each  one. 

None  of  the  cases  gave  any  indication  of  tuberculous 
infection. 

If  it  be  conceded  that  the  ocular  manifestations  arose 
as  a  result  of  the  dysenteric  infection,  one  is  naturally 
disposed  to  ask  in  what  manner  they  were  likely  to  have 
been  produced.  There  are,  to  my  mind,  three  possi- 
l)ilities  : 

(1)  That    the    dysentery   bacilli  made  their  way   to 

the  uveal  tract  and  set  up  inflammation  there  ; 

(2)  That    the    uveitis    was    set    a-going    by    toxins 

produced  by  the  dysentery  bacilli ; 

(3)  That  the  dysentery  bacilli  opened  up  the   paths 

for  the  entrance  of  other  micro-organisms,  such 
as    the   staphylococcus    and  the   streptococcus, 
into  the  blood -stream,  and   that  these  bacteria 
settled  in  the  uveal  tract. 
If  the  evidence  afforded  by  the  rapid  disappearance  of 
the    uveitis    after    the    injection  of  anti-dysenteric  serum 
(Shiga)  in  the  case  I  have  quoted  is  trustworthy,  it  would 
point  to  some  specific  influence  exerted  by  the  dysentery 
bacilli   in   the  production    of  the    uveitis   either    by   their 
presence   in    the    uveal    tract    or   by    their   toxins.       And 
further,   if  flie   presence  of  the  sta])hylococci  and  strepto- 
cocci in   the   pus   obtained    from    the   iinteiloi-  chamber   of 
Ifoudart's  case,  and  in   the    l)ouill(>ii   eontMining   tlie   piece 
of  iris  excised    from    the   eyes  of  the  two  p;iti(Mits  I  hnxo 
spoken  of,  is  of  any  iiupoi-t,   it    would    iuilicale   that    these 
micro-organisms    had    gained   jieeess    to    the    blood-stream 
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;iii(l  had  |)l;iyc(l  ;i,  pjii-t  in  the  j)i-(»(lu(;t  ion  oj"  iIk;  local 
mlhiiiiniatioii.  ( )ii(>  point  I  slionld  like  to  jiddiice  in 
support  oF  tliis  latter  theory  is  tliat  we  know  lliat  tlio 
virus  of  the  recent  epidemic  of  infliusi/a,  wliatever  it  may 
be,  evidently  opens  up  the  paths  for  the  entrance  into  tlie 
blood-stream  of  pneumococci,sta])liylococci  jind  streptococci 
in  particular  cases. 

I  should  like  to  draw  your  attention  to  the  fact  that 
all  the  ocular  complications  that  have  been  recorded  as 
occurring  in  the  course  of  dysentery  have  taken  place 
in  patients  who  were  the  subjects  of  the  bacillary  form 
of  infection,  with  the  sole  exception  of  the  case  recorded 
by  Luna  and  that  recorded  by  Houdart,  in  which,  frotn 
the  presence  of  a  liver-abscess,  it  would  ap})ear  that 
there  had  been  an  amoebic  infection,  either  by  itself  or 
in  conjunction  with  the  other. 

In  conclusion,  I  should  like  to  make  mv  acknowled<''- 
ments  to  all  the  medical  officers  who  conducted  the 
pathological  investigations,  without  wliich  many  of  the 
facts  which  I  have  mentioned  to  you  to-day  would  not 
have  been  available. 
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3.   Quinine  amaurosis. 
By  H.  Edgar  Smith. 


Ox  October  1st,  1918,  Pte.  W.  R— ,  set.  36  years,  with 
twelve  years^  service,  was  admitted  to  the  50th  General 
Hospital,  Salonika,  with  the  diagnosis  of  pyrexia.  A  blood- 
film  showed  the  parasite  of  malignant  tertian  malaria.  On 
November  5th  he  contracted  clinical  dysentery,  and  became 
very  ill  and  emaciated  with  a  temperature  ranging  to  103° F. 
He  was  given  60  c.c.  of  anti-dysenteric  serum  and  45  gr. 
of  quinine  sulphate  by  the  mouth.  As  the  diarrhoea 
persisted,  but  clinically  and  bacteriologically  did  not 
appear  to  be  dysentery,  anti-dysenteric  treatment  was 
.abandoned.  On  the  7th,  8tli,  9th  and  10th  he  had  45  gr. 
of  quinine  daily  by  the  moutli.  From  the  11th  to  the 
15th,  by  the  addition  of  20  gr.  given  intramuscularly, 
tlie  daily  dose  rose  to  65  gr.  The  diarrhoea  gradually 
lessened  and   his  temperature   began   to  settle. 

Up  to  this  point  he  had  tolerated  the  quinine  well  and  had 
shown  no  symptoms  of  cinchonism.  On  the  afternoon  of 
the  J 5th,  liowever,  after  his  mid-d;iy  dose  of  (piinine  and 
after  a  total  dosage  of  50  gr.  for  that  day  he  suddenly 
vomited  and  said  he  felt  queer.  He  had  never  vomited 
before,  though  lie  li;id  often  felt  sick.  After  vomiting  he 
fell  aslcL'))  and  do/cd  ofT  iiiid  on  till  ."i.'U),  wlien  he  noticed 
that  things  a,r<>iin(l  liiiii  wci'c  becoming  (iiin.  At  6  o'clock 
tlie  sister,  when  about  to  give  lii?ii  hriind}',  Tound  that  he 
was  dcjif  ;ni(l  ap])(.'Mr<'(l  io  be  blind.  On  her  shouiing  into 
lii.s  ciic  tli;il    il  \v;is  tunc  toi-  liis  hrjindy  he  said  he  couldn't 
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see  the  glass.      He  had  never  jipj)earod  deaf  ])efore.      'I'lio 
ward  \v;is  (juite  light  at  the  time. 

At  6.30,  half  an  hour  later,  Capt.  A.  J.  Ballantyne,  of 
Glasgow  (who  was  associated  with  me  at  the  time), 
examined  him  and  reported  as  follows  : 

"Right  and  left  eyes,  vision  bart^ly  ])erception  of  light. 
No  projection.  Pupils  5  mm.,  approximately  equal,  react 
to  light  directly  and  consensually.  Fundi — (1)  IJiscs 
not  too  clearly  focussed.  Colour  normal.  (2)  Venous 
engorgement.  Veins  double  the  size  of  corresponding 
arteries  :  well-marked  central  streak  which  is  continuous. 
No  abnormal  tortuosity.  In  some  places  veins  constricted 
by  overlying  arteries.  Physiological  pulsation  of  vein 
terminations.  (3)  Arteries  unaltered.  (4)  Fundus 
generally  :  Ground  smooth,  lacking  in  granularity  as  if 
from  slight  oedema  of  the  retina.      Macula,  no  change.'^ 

Capt.  W.  Niccol  and  Capt.  Muirhead,  who  also  saw  the 
case  a  quarter  of  an  hour  later,  reported:  '^Patient  is  deaf. 
He  can  hear  if  spoken  to  in  a  loud  voice.  Pujiils  two- 
thirds  dilated,  appear  to  react  very  slightly  to  direct  light. 
Right  vision  P.L.,  left  vision  P.L.  Light  directed  on 
periphery  of  retina  with  large  concave  mirror  is  not 
visible.  His  eyes  wander,  and  he  states  that  he  can  see 
no  light  at  all.  Ophthalmoscopic  examination  :  Discs 
normally  coloured.  No  suggestion  of  pallor.  Podges  are 
not  sharply  defined  but  of  slightly  striated  character,  but 
this  is  well  within  normal  limits.  The  arteries  are  normal. 
The  veins  are  swollen,  perhaps  to  a  greater  extent  in  the 
right  eye.  Venous  calibre  twice  arterial  calibre.  There 
is  a  bright  continuous  reflex  on  the  veins.  The  left 
superior  nasal  vein  is  indented  where  crossed  by  the  artery." 

At  9.15  p.m.  and  at  9.45  p.m.  the  eyes  were  again 
examined  and  the  report  was — No  change. 

At  11  p.m.  the  vision  (right  and  left)  was  :  Ihind- 
movements.  The  field  of  vision  as  tried  with  light  in  hand 
was  fairly  extensive. 

Next  morning  at  10  a.m.  Capt.  Ballantyne  inul  I  ex- 
amined   the    eyes    together.      Our    finding    was  :     X'ision 
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(right  and  left)  ^-.  Near  sight  not  tested  (honuitropine 
and  cocaine  had  been  given  the  previous  night).  Pupils 
still  dilated.  Fields  of  vision  for  white,  red  and  blue 
charted.  Ophthalmoscopic  examination  :  Some  arteries 
show  narrowing  and  irregularities  of  calibre.  Veins  a 
little  less  distended.  Veiling  of  disc  and  fundus  less 
marked,  especially  in  left. 

6.30  p.m.  :  These  changes  confirmed,  and  right  disc 
slightly  paler  than  left. 

On  the  17th  at  10  a.m.  :  Right  and  left  vision  at  least 
^  and  reads  Jaeger  10.  Homatropine  effect  passing  off. 
Says  he  sees  better  but  not  quite  clearly.  Fields  of  vision 
for  white,  red  and  blue  charted. 

0.30  p.m.  :  Eye-grounds  normal.  Left  disc  normal. 
Right  disc  a  shade  paler  than  left,  and  disc  outline  very 
slightly  obscured.  Veins  on  the  whole  narrower  than  last 
night.  They  are  still  probably  abnormally  wide.  Arteries 
as  at  last  examination. 

On  the  18th  at  6.30  p.m.  :  There  has  been  no  striking 
change.  One  or  two  veins  in  each  eye  are  still  definitely 
congested,  others  noi*mal.  The  artei'ies,  as  a  whole, 
especially  in  right,  are  a  little  narrower.  There  is  no 
difficulty  in  focussing  the  disc  margins.  Right  disc  is 
slightly  paler  than  left. 

On  the  20th  at  10  a.m.  :  R.V.  f ,  L.V.  f .  Reads  Jaeger 
2.      Says  his  sight  is  now  as  it  used  to  be. 

On  the  23rd  at  6.30  p.m.  :  Right  disc  a  shade  paler  than 
left.  Veins  normal.  Arteries,  especially  of  right,  definitely 
too  narrow. 

On  the  26tli  at  JO  a.m.  :  ir.V.  Jj,  L.V.  Jj.  Reads  Jaeger 
1.  Fields  for  white,  red  nnd  blue  charted.  Both  discs 
are  on  the  pale  side.  Right  disc  is  .still  a  shade  paler  than 
left.  Veins  normal.  Arteries  are  narrowed  though 
narrowing  is  not  oxtrem(».  On  the  27th  ])ati(Mit  k^ft  for 
Mii'j'land  and   lin-ther  trace  of    him  was  lost. 

in  Jiddilioii  in  tlii.s  rcnuii'kijhlc  case,  which  hci'cntlci-  1 
sliall  refer  1(»  as  ('jise  A,  I  wns  Inii  iiiuih;  enough  lo  sec 
1  hiiteeii  other  cases  of  (juinine  ain;iiii-osis  at  periods  of  tliree 
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and  ii-liiill  hours  to  nmuluen  diiys  tittur  llii;  <njsc!t  ol  llic 
'^  blindness/'  These  I  hope  to  pnblish  in  detail.  fict  nit- 
say,  in  passing  now,  tliat  all  the  cases  were  undoubtedly 
due  to  ([uinine.  During*  a  residence  of  over  two  and  a-lialf 
years  iii  Macedonia,  when  for  nineteen  montlis  in  a  corps 
area  and  for  nine  months  at  the  base  all  cases  of  blindness 
were  referred  to  nie,  neither  I  nor  any  of  my  colleagues 
ever  saw  a  case  of  malarial  anddyopia ;  in  fact,  in  spite 
of  text-book  traditions,  what  surprised  me  most  during  my 
stay  in  that  hotbed  of  infection  was  the  fewness  of  the 
ocular  manifestations  of  malaria.  With  the  exception  of 
lierpes  of  the  cornea,  some  cases  of  iritis  difficult  to  attri- 
bute to  any  other  cause  and  retinal  haemorrhages  plainly 
referable  to  the  existing  ana)mia,  I  cannot  recollect  any 
ocular  lesion  occurring  in  a  malarial  subject  where  an 
aetiology  other  than  a  malarial  was  not  more  probable. 
The  following  remarks  are  based  on  the  study  of 
fourteen  cases  and  are  thus  subject  to  the  limitations 
imposed  by  paucity  of  materials.  On  the  other  hand, 
the  cases  show  such  an  extraordinary  similarity  in  most 
of  their  features,  and  especially  in  the  sequence  of  events, 
as  to  render  less  serious  if  not  to  negative  that  objection. 

(1)  The  age  of  the  patients  varied  from  twenty-seven 
to  forty- six. 

(2)  Dosage. — Blindness  occurred  with  doses  varying 
from  35  gr.  to  90  gr.  administered  during  the  preceding 
twelve  hours.  In  the  case  where  only  35  gr.  provcul 
toxic,  20  gr.  were  administered  intramuscularly.  The 
average  toxic  dose  for  the  others  was  65  ii'r.  Four  cases 
had  oral  (piinine  alone,  one  intramuscular  alone,  and  the 
remainder  had  both  oral  and  intramuscular.  No  relation 
could  thus  be  established  between  the  degree  of  toxicity 
and  the  method  of  exhibition  of  the  drug. 

(3)  Other  signs  of  clucJioiiisni. — Kight  vomited,  eight 
were  deaf.  All  felt  sick.  All  had  tinnitus.  1  nni 
inclined  to  think  that  voniitinu",  esi)eciallv  where  it  follows 
an  intramuscular  injection  or  where  vomiting  has  not 
occurred  before,  is  flic  danjjfer  sijjfual  of  serious  cinchonism. 
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(4)  The  pupils. — All  the  cases  seen  within  four  days 
showed  widely  dilated  pupils.  Two  cases  did  not  react 
to  light.  The  others  reacted  feebly  and  the  reaction 
was  not  maintained.  The  pupil  seems  to  vary  directly  as 
the  vision  present. 

(5)  The  vision. — The  loss  of  vision  in  the  first  instance 
ranged  from  no  perception  of  light  to  hand-movements. 
The  interesting  phenomenon,  or  paradox  of  quinine 
amaurosis,  was  many  times  observed.  As  the  arteries 
shrank,  the  vision  grew. 

(6)  The  optic  discs. — Haziness  of  the  optic  discs  was 
the  most  constant  early  feature.  Pallor  was  absent  in 
all  the  cases  seen  within  four  days  except  in  Case  A. 
In  all  the  cases  the  pallor  or  ischasmia  of  the  discs  varied 
directly  as  the  shrinkage  of  the  arteries.  As  the  arteries 
narrowed,  the  discs  paled. 

(7)  The  arteries. — In  Case  A  the  arteries  seen  within 
an  hour  of  the  onset  of  the  blindness  were  normal. 
Narrowing  of  some  of  the  arteries  and  irregularity  of 
calibre  were  noted  for  the  first  time  fifteen  and  a-half 
hours  later.  In  all  my  cases  no  general  narrowing  was 
noticed  before  the  fourth  day. 

(8)  The  veins. — Distension  of  the  veins  was  noted  in 
Case  A  as  the  earliest  and  only  sign  of  abnormality  in  the 
fundus  except  retinal  oedema.  This,  so  far  as  my  study 
of  the  literature  goes,  is  the  first  time  that  venous  engorge- 
ment has  been  mentioned  in  quinine  amaurosis ;  but  in  the 
notes  of  three  of  my  cases  seen  prior  to  Case  A  occur 
such  expressions  as  ^'  A^eins  dark  and  't  large,^^  "  Surely 
veins  too  big/^  and  "  Inferior  veins  are  bigger  than  supe- 
rioi-  veins."  In  a  fourth  case  seen  subsequently  to  Case  A 
tin.'  veins  were  definitely  engorged  six  hours  after  the 
onset  of  the  blindness.  In  nil  my  other  cases  the  con- 
dition of  the  veins  was  not  mjted  or  pronounced  normal. 

(9)  U'jdcma  of  tJie  retina  was  ])resent  to  some  extent  in 
all  tli(;  f'as(»s  observed  witliin  lour  (hvys.  It  was  most 
Miaikcd  in  the  i\vo,  cases  wjici-c  i  noled  or  suspected 
distension   oi    veins.       In  Case    A    the   o'denia   (lisa])pearcd 
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bofoi'c  tlio  venous  eng'orgcnKMit.  In  no  case  (li<l  L 
observe  the  phenomeiKjii  of  the  cliorry  spot. 

(10)  The  fields. — In  (Jjiso  A  a  <i;eneral  contraction  of 
the  fields  for  white,  red  and  blue  was  found  witli  inversion 
of  the  red  imd  blue.  Later  the  inversion  mostly  dis- 
appeared and  the  last  fields  showed  almost  a  complete 
recovery  of  the  fields  for  white  and  red  and  to  a  less 
extent  of  the  blue.  All  cases  showed  a  general  contrac- 
tion of  the  fields  for  wliite  or  witli  hands.  Two  cases 
showed  night-blindness  and  an  inverted  contracted  field 
for  red  and  blue  nineteen  days  and  three  months  respec- 
tively after  blindness.  One  case  showed  in  a  contracted 
field  a  central  scotoma  for  red,  absolute  in  one  eye, 
relative  in  the  other.  These  scotomata  subsequently 
disappeared.  Of  the  late  fields  of  those  cases  I  have  as 
yet  no  information. 

Without  a  closer  analysis  of  the  details  of  (.'ach  case  it 
is  almost  impossible  to  co-ordinate  features  of  value 
sufficient  to  allow  of  further  generalisations.  It  was  the 
unique  fortune  of  four  ophthalmic  colleagues  to  see  a 
case  within  an  hour  of  the  onset  of  blindness  and  to  be 
able  to  follow  it  almost  hourly.  As  the  hours  elapsed, 
this  case,  starting  almost  at  scratch,  overtook  one  case 
after  another  previously  seen  at  later  starting-points  in 
their  blind  career. 

All  my  cases  may  be  said  to  run  the  same  course,  some 
quickly,  some  slowly.  Some  finish  at  different  times  and 
some  in  different  condition  ;  some  never  finish.  But  the 
stages  of  the  course  are  in  sequence,  and  well  marked  out. 

I  am  thus  forced  to  conclude  that  the  interesting 
discrepancies  in  the  accounts  of  the  fundus  appearances 
in  quinine  amaurosis  can  all  be  explained  by  taking  into 
account  the  stao*e  at  which  the  case  is  examined,  the 
rapidity  with  which  one  stage  follows  another  and  the 
assumption  that  certain  stages  may  be  in  part  telesco]KHl. 
In  the  cinematograph  of  appearances  unrolled  luucli 
depends  on  one's  hour  of  entry  on  the  scene  and  ni<M-i>  on 
the  rate  at  which  the  film  is  wound. 
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Ill  conclusion  nuiv  I  suininarise  the  sequence  of  fundus 
appearances  : 

The  earliest  signs  are  cedema  of  the  retina  with  varying 
venous  engorgement  and  a  haziness  of  the  optic  discs,  the 
discs  themselves  being  normal  in  colour.  The  oedema 
and  the  venous  engorgement  then  disappear,  to  be  followed 
by  a  gradual  narrowing  of  the  arteries  and  a  concurrent 
ischemia  of  the  optic  discs. 

The  fields  of  vision  undergo  a  contraction  which  is 
greatest  in  the  field  for  blue,  recovery  depending  on  the 
extent  of  primary  inhibition  of  function  or  actual  destruc- 
tion of  the  retinal  elements.  Central  vision  may  from  initial 
eclipse  be  completely  restored,  its  recovery  being  always 
more  rapid  than  that  of  peripheral  vision. 

As  regards  the  cause  of  the  condition,  whether  it  is 
purely  a  manifestation  of  a  fall  in  blood-pressure  with  or 
without  a  selective  action  of  ({uiiiine  upon  the  rods,  or 
whether  an  initial  spasm  of  the  retinal  arteries  precedes 
the  oedema  and  venous  engorgement,  I  intend  to  write  at 
a  later  date.  The  solution  lies,  I  think,  in  human  experi- 
ment, and  in  a  correlation  of  the  ocular  findings  with  the 
character  of  the  deafness. 

The  ([uestion  of  treatment  I  have  likewise  omitted,  to 
return  to  it,  I  hope,  at  a  later  date.  Hitherto  my  efforts 
to  combat  the  blindness  have  had  one  uniform  result — 
complete  and  absolute  failure. 


4.    The  jirohlem   of  the.   aitificlal  pnpH. 
By   S.    Lkwls  Zikolkk. 

Till-;  i'e(!eiit  world-wnr  li;is  hroiii^-lil  many  serious 
pro])Iems  into  tlio  I'oaliii  of  iiicdKnucs,  bill  from  tlic  view- 
point ()\  oj)litliJilmology  none  iiioiH'  proniincMil  nor  more 
important    llnin    tlic   problem   of   tlic    "  nrl  ificial    |)!i[)il."' 

Tlieoriilar  in  juries  and  coniplicji-tions  f(jll()wing  slira})nel 
wounds  and    concussion    trauma^   together    witli    the    j)ost- 
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iiilhiiiiiiiiitory  stH|iiela'  ()('C'iin-iii<^-  iia  the  iris,  ciliarN'  hody 
and  lens  capsule  have  fre(juently  resulted  in  iiK.Miihranous 
occlusion  of  the  ])Uj)d. 

'i'he  discussion  ol"  measures  to  i-elieve  these  distressing 
conditions  may,  therefore,  be  considered  a  part  of  our 
after-Avar  duty  to  humanity.  'J^he  many  problems  of 
reconstruction,  re-education  and  amelioration  of  the  l)lind 
naturally  demand  our  most  careful  study  at  this  time. 

It  may  be  like  "carrying  coals  to  Newcastle  ^^  to  bring 
to  the  counti'y  of  its  birth  a  contribution  on  the  subject 
of  iridotomy,  which  was  first  devised,  described  and 
announced  to  the  medical  world  by  Cheselden,  a  renowned 
surgeon  and  oculist  to  Her  Majesty  Queen  Caroline  of 
England  in  the  year  1728.  Almost  two  centuries  have 
passed,  therefore,  since  this  momentous  contribution  was 
made  in  the  Transactions  of  the  Philosophical  Society. 

The  history  of  iridotomy  reveals  the  interesting  fact 
that  the  advocates  of  this  important  operation  were  divided 
into  two  schools — one  advocating  the  use  of  the  knife- 
needle  for  incising  the  iritic  membrane,  either  by  the 
anterior  or  posterior  route  (corneal  or  cilio-scleral),  while 
the  second  school  performed  the  method  of  excising  a 
piece  of  the  membrane  with  scissors  introduced  through  a 
corneal  wound. 

It  was  my  good  fortune  some  thirty  years  ago  to  devise 
a  successful  knife-needle  method  which  I  presented  before 
the  Ophthalmological  Section  of  the  American  ^Medical 
Association  at  Chicago  in  1908.  From  the  somewhat 
complete  "  History  of  Iridotomy ''  carefully  compiled  and 
presented  by  me  at  that  time  I  shall  abstract  for  present 
use  a  brief  sketch  or  review,  evidencing  this  oscillation  of 
the  pendulum  from  knife-needle  to  scissors  and  back 
again.  The  observations  originally  worded  will,  however, 
be  supjilemented  by  some  of  the  lessons  gained  by  the 
larger  experience   acquired  since  that  time. 

Cheselden  (1728)  first  announced  his  success  in  making 
an  artificial  pupil  with  his  knife-needle  and  reported  two 
interesting  cases.      His  puncture    was   made  back   of   the 
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sclero-corneal  junction,  the  knife  passing  across  the 
posterior  chamber,  the  counter-puncture  being  made  in 
the  iris  membrane  at  the  opposite  side  and  the  incision 
made  from  behind  forward,  covering  two-thirds  of  its 
extent.  His  instrument  was  large  and  clumsy  and  leakage 
of  aqueous  and  vitreous  often  complicated  the  operation. 
The  resulting  pupil  was  a  long  oval  slit,  horizontally 
placed,  and  very  liable  to  close  if  there  was  any  reaction, 
which  in  that  day  frequently  followed,  due  to  lack  of 
asepsis  and  unavoidable  operative  injury. 

The  followers  of  Cheselden,  Morand  (1730)  and  Sharpe 
(1739)  performed  this  operation  in  a  similar  manner,  but 
made  one  important  improvement,  since  they  passed  the 
knife-needle  across  the  anterior  chamber  in  front  of  the  iris 
membrane  and  made  the  incision  from  before  backwards. 
They,  however,  neglected  to  cut  the  opposing'  iris  fibres, 
and  so  the  operation  often  failed  to  achieve  the  success  it 
deserved. 

Heuermann  (1756)  followed  a  similar  technique,  but  with 
two  exceptions.  He  passed  a  double-edged  lance-knife 
through  the  cornea  instead  of  through  the  sclera,  and 
then  substituted  a  sweeping  incision  through  the  membrane 
in  place  of  the  one  practised  b}^  Cheselden  and  his 
followers. 

Janin  (1766)  performed  the  same  operation,  but  with 
little  success,  since  he  reported  re-closure  of  the  wound  by 
plastic  exudate.  He  therefore  changed  the  incision  from 
the  horizontal  to  the  vertical  with  better  results,  but 
finally  abandoned  the  knife-needle  entirely  and  began  to 
employ  a  new  method  with  the  scissors,  as  will  be  described 
later  on. 

l^eer  (1792)  essayed  what  he  termed  ^^  An  improvement 
on  Cheselden's  method.^'  His  techni(jue,  however,  was  that 
of  Heuermann,  but  slightly  modified.  lio,  ])lunged  his 
double-edged  lance-knife  obliquely  througli  cornea  and 
iris,  and  made  it  his  nitii  to  cut  crosswise  of  the  tense  iris- 
fibros. 

AdaiJiH  (1^^12)  revived   iIjo  oporati(jii  ul    Cheselden    and 
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«^Teatly  impi-ovcid  ilio  teclHn"(|U('.  lie.'  passed  a  v("ry  sharp 
iris-knile  of  his  own  devico  throu<^li  the  sclera  into  the 
posterior  c]iain])or,  jxnictiircd  tlie  ii-is  inoridH-ane  from 
behind  forward,  ])assed  across  the  antericjr  chandjci-, 
counter-punctured  the  meinbrane  from  before  backwards 
on  the  nasal  side,  and  by  the  most  delicate  pressure  and 
movement  of  the  knife  backward  and  forward  made  a 
most  successful   incision. 

From  tliat  time  on,  however,  this  type  of  iridotomy 
fell  into  innocuous  desuetude,  being  almost  wliolly  over- 
shadowed by  the  advocates  of  the  scissors  method,  altliougli 
there  were  occasional  and  notable  reversions. 

Von  Graefe  (1869)  on  his  death-bed  communicated  to 
Mayer,  one  of  his  pupils,  and  later  to  the  Heidelberg 
Congress,  a  new  method  of  simple  iridotomy  which  he  had 
been  practising  with  considerable  success.  His  technique 
followed  that  of  Heuermann.  He  plunged  a  double-edged 
lance-knife  through  the  cornea  and  iris-membrane  into  the 
vitreous,  and  while  withdrawing  the  knife  enlarged  the 
opening  in  the  membrane  without  increasing  the  size  of 
the  corneal  wound.  He  later  substituted  the  sickle-shaped 
knife  for  the  lance-knife.  He  says:  "This  simple  iridotomy 
represents,  so  to  ^peak,  a  sub-corneal  act,  and  enjoys  the 
immunity  of  subcutaneous  operations/'  He  was  pre- 
vented from  perfecting  this  operation  by  his  untimely 
death  in  1870. 

This  method  was  also  adopted  by  Galezowski  (1875), 
who  passed  a  falciform  knife  through  cornea  and  iris- 
membrane,  making  first  a  horizontal  incision  with  a  sawing 
movement  a  la  Adams,  and  completing  the  operation  with 
a  small  vertical  cut  which  made  the  incision  resemble  the 
letter  T. 

The  writer  (1888)  devised  an  iridotomy  operation  of  the 
knife-needle  type,  and  at  the  same  time  improved  and 
perfected  the  old  Hays'  knife-needle  in  order  to  secure  an 
efficient  cutting  instrument  for  the  dense  irido-capsular 
membranes  that  the  surgeon  often  encounters.  He  made 
a    corneo-scleral    puncture    and    a    converging  V-shaped 
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incision  in  the  membrane,  the  secret  of  which  was  a 
double  incision  across  the  fibres,  lack  of  traction  or 
pressure  with  the  knife,  long  leverage  between  the  points 
of  corneal  puncture  and  iris  counter-puncture  and  a 
sawing  movement  that  made  a  rapid,  clean  incision.  The 
inverted  V  thus  formed  opened  up  into  a  triangular 
or  oval-shaped  pupil,  depending  upon  the  degree  of 
resiliency  present  in  the  iris  membrane. 

We  will  now  turn  our  attention  to  a  review  of  the 
second  school  of  iridotomy,  in  which  scissors  were  intro- 
duced through  a  previously  made  corneal  incision  and  a 
piece  of  the  iris-membrane  excised. 

Janin  (1768)  as  previously  noted,  having  abandoned 
Cheselden's  procedure,  now  proposed  a  new  method  in 
w^hich  scissors  were  employed.  Having  incised  the  cornea 
as  for  cataract  extraction,  he  raised  the  corneal  lip  with  a 
spatula  and  introduced  a  pair  of  curved  scissors,  the 
lower  blade  of  which  was  pointed.  Plunging  the  sharp 
blade  through  the  membrane  he  made  a  single  cut  and 
thus  obtained  a  crescentic  pupil  that  gaped  sufficiently 
for  visual   })urposes. 

Wenzel  (1786)  employed  a  method  that  may  have  been 
the  prototype  of  Trousseau's  cataract  incision.  With  a 
lance-shaped  knife  he  punctured  the  cornea  on  the 
temporal  side,  dipped  through  the  iris  membrane,  returned 
to  the  anterior  chamber  and  made  his  corneal  counter- 
puncture  as  for  cataract  incision.  When  completed  this 
incision  yielded  a  semilunar  irido-capsular  flap,  easily 
excised  by  scissors  passed  into  the  large  corneal  opening. 

Guerin  (1769)  modified  WenzeFs  procedure  by  making 
a  crucial  incision  in  the  centre  of  the  membrane  with  a 
small  iris-knifo,  and  excising  the  four  sectors  of  the 
iritic   cross  with   scissors. 

Maunoir  (1802)  decided  to  improve  the  method  of  Janin. 
He  made  a  free  marginal  incision  of  the  cornea,  inserted 
a  long  thin  angular  scissors,  one  })ladc  being  sharp  and 
the  otljor  blunt,  punctured  the  menibiaiH'  at  the  location 
of  the  pupil  and  cut  towards  the  periphery.     Subsequently 
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lu'  iiii|)1'()V(m1  tins  j)hm  1)\'  juldin*^*  :i,  s('C()ii(l  incision  troiii 
the  pupil  toward  the  ))oriplj(?ry.  Tin's  t  ri;iiiL;iil;ir  ll:ip  wiis 
tlieii  alh)wed  to  sliriiik  back,  or  it"  too  stifT  was  drawn  (jut 
and  excised.  Tlic  ))iipil  tliiis  fornicd  took  I  lie  .shape  of  a 
triano'le,  a  ])jirall(do^iani  ()V  a  ereseent. 

Scarpa  (lcSl8)  ])itter]y  opposed  tlie  techni([ue  ol!  Adams, 
hut  warmly  endorsed  the  procedure  of  ^faunoir  ])ecause 
lie  liad  incised  both  sets  of  iris-fibres. 

Ma'-kenzie  (1810)  ])ractised  Maunoir's  operation  witli 
success,  but  sometimes  reversed  the  technique  by  cutting 
across  the  radiating  fibres  instead  of  parallel  with  them. 

liowman  (1872)  proposed  an  ingenious  method  in  which 
lie  doubled  the  technique  of  Maunoir.  He  made  two 
lateral  incisions  of  the  cornea,  cut  two  divergent  V^s 
through  these  openings  and  withdrew  the  rhomboid  of 
iris  tissue  thus  formed. 

De  Wecker  (1873),  following  the  suggestion  of  Bowman, 
])roposed  the  method  bearing  his  name,  whicli  still  stands 
as  the  best  recognised  procedure  of  the  scissors  method. 
His  instruments  were  a  small  stop-keratome  and  a  speci- 
ally-devised ii-is  scissors,  one  blade  being  shar})-])ointed 
and  the  other  blunt.  He  passed  the  stop-knife  through 
tlie  cornea  and  iris-membi-ine,  slipjied  in  his  scissors  and 
cut  obliquely  from  either  extremity  of  the  incision  toward 
the  a})ex  of  a  triangle.  Sometimes  he  reversed  this  pro- 
cedure and  cut  a.  divergent  V,  which  he  removed  by  dialysis. 

Our  study  of  these  two  schools  of  iridotomy  reveals 
the  evident  oscillation  from  one  method  to  the  other  as 
certain  advances  in  techni(i[ue  were  acconq:)lislied. 

Tlie  advantages  of  the  knife-needle  method  were  the 
ease  of  incision,  the  lack  of  traction  on  the  ciliary  body, 
the  freedom  from  post-operative  inflammatory  reaction,  the 
lessened  tendency  to  iris  hemorrhage  from  lowered  tension, 
the  avoidance  of  opening  an  eyeball  that  may  contain  fluid 
vitreous,  and  the  avoidance  of  a  nebulous  scar  which  is  so 
liable  to  follow  a  large  corneal  incision  in  eyes  that  have 
suffered  from  old  inflannnatory  clianges  and  thus  obscure 
what  otherwise   misfht   have  biHMi    a    good  visual    result. 

vol..    XXXIX.  -1 
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The  two  chief  causes  of  failure  in  those  early  da3^s  were 
faulty  technique  and  poorly-constructed  instruments. 
Puncture  thruui>-li  the  dano-er-zone  back  of  the  sclero- 
corneal  junction  as  practised  by  Cheselden^  Morand, 
Sharpe  and  Adams  was  responsible  for  mncli  of  the  post- 
operative inflammatory  reaction,  although  this  danger  was 
probably  increased  by  the  lack  of  asepsis  and  the  un- 
necessary operative  traumatism  caused  by  the  clumsily- 
made  and  poorly-sharpened  instruments  of  that  day.  If 
in  addition  the  operation  was  poorly  performed  the 
pupillary  opening  was  either  inadequate  or  was  quickly 
closed  b}^  plastic  exudate,  especially  if  the  iris  incision 
was  a   single  one. 

The  method  by  the  scissors  was  more  difficult  to  per- 
form, the  traumatism  was  greater,  the  loss  of  vitreous  was 
more  frequent  and  the  inflammatory  reaction  was  more 
severe.  When  successful,  however,  the  pupil  was  large 
and  permanent. 

It  was  necessit}^  therefore,  either  from  lack  of  experi- 
ence or  from  previous  operative  failures,  that  forced  many 
surgeons  to  adopt  the  more  complicated  procedure  with 
scissors.  The  favourable  inclination  of  thoughtful  surgeons 
toward  the  knife-needle  method  was  voiced  by  Yon  Graefe 
when  he  called  the  knife-needle  incision  "  a  subcorneal  act 
which  enjoys  the  immunity  of  subcutaneous  operations.'^ 

Heuermann  was  apparently  the  flrst  to  adopt  the 
corneal  puncture,  which  was  a  great  improvement. 
Adams,  however,  should  receive  credit  for  the  two-fold 
advance  of  making  a  gentle  sawing  movement  across  the 
iris-fibres,  and  of  urging  that  the  most  delicate  pressure 
of  the  instrument  on  the  mcinlji-ane  should  be  made  while 
cutting.  Wenzel  practised  a  similai- method,  but  reversed 
the  technique  by  passing  his  instrument  into  tlie  anterior 
chamber  ])efore  makini"-  his  incision  llirouijfh  the  iris- 
meinbran(\  Mannoir  was  the  lii'sl  (o  attempt  the 
triangular  Hap,  which  was  latci'  elaboj'aied  into  pei-nianent 
success  In'  Di'Wecker.  (Juerin  was  tlie  first  to  niake  a 
crucial   incision    in    tlu;    form    of  an    X,    while    (Jale/owski 
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contented   himsell'   with   ;i  T,  and  the   writer   emphasized 
the  essential  value  of  tlie  V-shaped  incision. 

Iridotorny  as  now  practised  is  almost  wholly  confined 
to  cases  of  aphakia  in  whicli  trauma,  discission  or  extrac- 
tion has  been  followed  by  iritis,  cyclitis  or  choroiditis  and 
the  gradual  closure  or  drawing  up  of  the  pu|)il.  The 
resulting  iritic  membrane  is  usually  dense  and  tough, 
although  we  sometimes  encounter  the  reverse  c(jndition  of 
an  atrophied  iris-stroma,  very  thin,  very  elastic  and  very 
difficult  to  incise.  Occasionally  the  entire  capsule 
becomes  calcified  or  calcareous  crystals  become  studded 
over  the  exposed  capsular  surface.  In  either  ease  the 
edge  of  the  knife-needle  is  liable  to  be  dulled  by  this 
stony  deposit. 

Essentials  of  Success. 

The  first  essential  to  a  successful  iridotomv  is  a  irood 
knife-needle.  The  present  form  of  my  own  instrument 
was  originally  based  on  one  devised  by  Isaac  Hays  in 
1856.  As  now  modified  and  perfected  it  combines  the 
advantages  of  the  falciform  knife  with  a  very  delicate 
point  that  punctures  easil}^  and  a  bistoui-y  blade  with  a 
clean  cutting  edge  of  sufficient  length,  varying  from 
5  to  7  mm.  according  to  the  preference  of  the  operator. 
The  shank  should  be  15  mm.  in  length  and  so  nicely 
rounded  that  it  can  be  slid  backward  and  forward  throusrh 
the  corneal  puncture  without  causing  or  allowing  any 
aqueous  to  escape  (Fig.  25). 

The  second  essential  is  a  double  incision  across  the 
tense  fibres  of  the  iritic  membrane.  I  have  adopted 
the  V-shaped  incision  because  it  has  proved  itself  to  be 
the  best  for  this  purpose — in  fact  it  is  the  only  one  that 
will  yield  the  maximum  of  retraction. 

'Phe  third  essential  is  that  the  corneal  puncture  and 
the  membrane  counter-puncture  shall  be  far  enough 
apart  to  secure  good  leverage  and  make  the  corneal 
])uncture  a  good  fulcrum  for  the  swing  of  the  knife. 

^I^he  foitrth  essential  is   that  no  a({ueous  shall   be  lost. 
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as  this  mishap  would  prevent  the  proper  leverage  just 
referred  to. 

The  fifVi  essential  is  that  absolutely  no  pressure  shall 
be  made  by  the  knife-needle  on  the  tissue  it  is  cutting,  as 
such  pressure  will  surely  push  the  tissue  ahead  of  it. 

The  sixtli  essential  is  that  the  knife-needle  shall  be 
moved  back  and  forth  through  the  corneal  puncture  with 
a  sawing  motion. 

The  seventh  essential  is  always  to  make  a  clean  incision 
in  the  membrane  and  never  to  tear  any  tissue. 

The  eighth  essential  is  never  to  make  traction  on  the 
ciliary  body  nor  carelessly  to  puncture  it,  as  cyclitis  or 
glaucoma  may  result. 

The  niiitli  essential  is  always  to  cut  across  any  tense 
traction  bands,  w^herever  located,  especially  at  the  edge 
of  the  newly  made  coloboma. 

The  tenth  essential  is  to  operate  as  early  as  possible  in 
order  to  secure  the  prophylactic  effect  of  released  iris 
tension,  and  to  avoid  shrinkage  of  the  globe. 

AVhile  I  have  noted  with  pleasure  the  fact  that  many 
of  your  recent  books  on  surgery  have  published  a  descrip- 
tion of  my  operation  for  V-shaped  iridotomy,  I  may  be 
pardoned  for  repeating  a  brief  description  of  it  here,  first 
because  some  of  my  auditors  may  not  be  familiar  with  its 
technique,  and  second,  because  I  desire  to  discuss  in  detail 
the  causes  of  failure  that  have  been  encountered  by  those 
operators  who  have  attempted  it. 

V-BiiAi'Ki)   Iridotomy. 

Fii>l  stayr. — With  I  lie  blade  turned  on  the  Hat  the 
knife-needle  is  entered  with  a  quick  puncture  at  the  upper 
sclero-corneal  junction,  passed  across  the  anterior  chamber 
almost  to  the  lower  margin,  rotated  edge  down  and  swung 
:j  mni.  to  tlic  left  of  the  vertical  plane  (Fig.  26).  With  the 
point  resting  on  the  membrane  a  (juick  dart-like  thrust  is 
made  through  it  ;  then  without  making  pressure  on  tbe 
iris-tissue  the  knife  is  gently  drawn  up  and  down  with  n 
.saw-like    motioji    until    the   incision   is  carried   upwaid  to 
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/ii«'i^l('i''s  kiiifc-iKM'fllc. 


Fi(i.  •_'«). 


Zi('i>"lei*'s  V-shaped  ind()t()Hiy.  Kiiifc-iiccdlo  entoriiiir  anterior 
clianibor  at  corneo- scleral  junction  and  swint>in^  to  left  for  first 
puncture  of  irido-c^apsular  membrane. 


Fio.  27. 


Fig.  2S. 


Fi.;.  2<.>. 


I'My-.  27. — Plan  of  first  incision  in  mendtrane.     Puncture  X  nmi.  to 

left  «^f  centre  and  cut  upward  aloni;'  dotted  line. 
Fi^.  28. —  First  incision  conii)leted.    Plan  of  .second  int-ision.    Puiu-- 

ture  l  mm.  to  rii>ht  «)f  centre  and  cut  alon|n^  dotteil  line  to  nu'et 

first  incision. 
Fi^-.  29.     Second  incision   coniplete<l.      Flap  has  drojiped   down. 

leavinjj;  triano-ular  inipil.       If  membrane  is  stiff  pupil   will   be 

i-oinider. 
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nuiir  lIio  point  (jI  corneal  j)uncLnrt',  ;il\v;iys  nuiintjiinin^'- 
the  movement  in  ji  line  witli  the  axis  of  the?  knife  (Fig*.  27). 

Second  stage. — 'V\w  primary  incision  will  now  bulge  open 
into  a  long  oval  (Fig.  28),  through  w^hicli  tlic  knife  blade 
should  be  raised  up  into  tlie  anterior  chamber  and  swung 
across  4  mm.  to  tlie  riglit  of  the  vertical  plane  (the  extra 
millimetre  usually  compensates  for  retraction  of  tlie  mem- 
brane when  cut).  Again  resting  the  knife  point  on  the 
membrane  the  same  quick  thrust  is  made,  and  the  second 
incision  carried  up  by  a  sawing  movement  to  a  point  just 
inside  the  extremity  of  the  first  incision,  thus  completing 
a  converging  V-shaped  cut  (Fig.  29).  Here  pressure  must 
especially  be  avoided  or  the  last  fibre  will  not  be  severed. 
When  the  incision  is  completed  the  triangular  Hap  should 
automatically  roll  back,  like  a  curtain.  The  knife  is  then 
turned  on  the  flat  and  ([uickly  withdrawn. 

The  corneal  puncture  should  now  be  curetted  lightly 
with  an  iris  spatula  or  the  back  of  a  knife  to  remove  any 
lacerated  tissue  or  film  of  capsule  that  might  have  been 
carried  up  by  the  knife  blade.  This  helps  to  prevent 
infection  of  the  wound  and  after-scarriny'  of  the  cornea. 

The  eye  should  bo  bandaged  for  from  twenty-four  U> 
forty-eight  hours.  Post-operative  reaction  is  rare.  Should 
it  occur  the  usual  antiphlogistic  treatment  of  ice-pads, 
leeching  and  calomel  should  be  instituted. 

Causes  of   Faii.uk'e. 

The  causes  of  failure  in  this  operation  ari'  wholly 
avoidable  if  the  operator  is  alert  and  promptly  recognises 
the  exact  fault  in  his  technique. 

(1)  A  iioor  knife-needle  means  either  a  dull  point  that 
will  not  puncture,  a  dull  blade  that  will  not  cut  and  so 
pushes  the  tissue  ahead  of  it,  or  a  poorly  rounded  shank 
that  will  allow  the  aqueous  to  escape.  I'hey  are  all  an 
abomination. 

(2)  Loss  of  aqueous  may  be  caused  by  a  poorly  rounded 
shank,  but  is  more  frecjuently  caused  by  a  careless  surgeon 
wlio  draws  the  knife-blade  back  into  the  wound  and  ihns 
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enlarges  tlie  puncture.  It  is  a  serious  liandicap,  as  the 
physical  relation  of  the  parts  is  disturbed  and  room  for 
manipulation  of  the  knife-blade  is  thus  lost. 

(3)  2^00  sJiort  a  leverage  is  caused  by  making  the  point 
of  counter-puncture  in  the  iris-membrane  too  close  to  the 
])oint  of  puncture  in  the  cornea.  One  cannot  cut  without 
good  leverage. 

(4)  Too  much  pressure  of  the  knife-hlade  on  the  iris- 
tissue  will  always  hinder  a  good  incision,  as  the  tissue 
will  push  ahead  of  the  knife,  The  pressure  should  be 
absolutely  nil. 

(5)  The  sawing  movement  is  necessary  to  secure  a  good 
incision.  The  knife-needle  must  slide  backward  and 
forward  through  the  corneal  puncture. 

(6)  Poor  planning  of  the  i)}cision  is  I'esponsible  for 
many  failures  ;  always  make  allowance  for  retraction  of 
the  membrane  before  locating  the  second  iris  puncture. 

(7)  If  the  last  tag  at  the  tip  of  the  fiap  does  not  let  go 
you  should  either  release  all  pressure  and  gently  saw 
across  the  tip,  or  withdraw  your  knife,  re-enter  the  cornea 
at  the  side  farthest  away  from  the  first  puncture  in  order  to 
secure  a  longer  leverage,  and  repeat  the  sawing  movement 
across  the  tip  of  the  tongue,  still  Avithout  pressure. 

(8)  If  the  flap  does  not  retract  when  severed  it  may 
be  pushed  downward  with  the  point  of  the  knife  before 
the  instrument  is  finally  witlirawn. 

(9)  If  tlie  flap  is  too  stiff  make  a  quick  puncture 
through  its  base  and  follow  this  with  a  sawing  incision 
across  two-thirds  of  its  base  line.  Then  push  the  fiap 
back  and  down,  thus  breaking  its  back. 

(10)  Tf  I  hi'  stiffness  j)er.sists  and  the  vitreous  is  not 
fluid  the  cornea  can  be  incised  with  a  keratome  opposite 
the  base,  the  fla))  drawn  ont  with  forceps  and  excised 
with  scissors. 

(11)  Traction  on  tlw  rdiarij  hodi/  not  only  yields  a  poor 
incision  but  may  result  in  an  attack  of  glaucoma. 

(12)  Accid^'utdl  puitvlurc  (f  I  he  rilidrij  hodij  while 
makinyf    the    dart-]il<(»   thrust   ihi-on^-h    the    nicnibi-anc    not 
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only  (causes  severe  piiiii  l)ut  lends  to  ii-ido-eyclitis  and 
glaucoma. 

(18)  Failure  to  cut  fJn-  trdctlon  ha\i(ls  alontj^  the  niart^in 
of  the  newly  made  pupil  may  result  in  fntin-e  cnntraction 
of  the  same  if  they  are  at  all  tense. 

(14)  Loss  of  ancltoraya  at  the  ciliarij  honlcr  of  the 
membrane  will  cause  the  tissue  to  ride  ahead  of  the  knife. 
You  must  either  insert  a  second  knife  into  the  detached 
margin  of  the  membrane  or  capsule  as  an  anchor,  and  cut 
against  or  Jiway  from  this,  or  you  must  withdraw  your 
knife-needle  and  repeat  the  operation  on  the  opposite  side 
of  the  eye.  If  the  anchorage  at  the  second  point  should 
also  give  way  you  can  then  incise  the  cornea  and  I'emove 
the  loosened  membrane  or  capsule  in  toto. 

V-SHAPKI)    CaPSULOTOMY. 

I  feel  that  my  review  of  this  important  subject  would 
not  be  ({uite  complete  if  I  did  not  consider  the  application 
of  this  operative  technicpie  to  the  method  of  capsulotomv. 
It  goes  without  saying  that  a  nmch  larger  proportion  of 
cataract  operations  will  be  followed  by  opaque  capsule 
than  by  irido-capsular  membrane.  Hence  the  larger 
field  of  usefulness. 

In  order  to  })erform  capsulotomy  by  the  V-shaped 
method  the  pupil  should  be  dilated,  since  the  operative 
area  is  smaller  and  unncu'essary  wounding  of  the  iris 
should  be  avoided.  We  must,  however,  })lan  the  area  of 
incision  to  fall  within  the  confines  of  the  undilated  })upil 
or  ])artly  within  the  coloboma  if  an  iridectomy  has 
previously  been  made. 

If,  on  the  other  hand,  the  iris  margin  is  adherent  to 
the  capsule  or  the  pupil  is  much  contracted,  it  may  be 
necessary  to  start  the  incision  in  the  iris-tissue  outside 
the  pupil  and  then  cut  u])  into  tlu^  pupillary  area  as  the 
apex  limit,  or  even  into  the  coloboma,  if  it  exists. 

The  technique  for  V-sha])ed  capsulotomy  is  the  same 
as  for  iridotomy  and  need  not  again  be  described. 

Artificial  illumination  should  always  ix-  us(m1  if  available. 
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Adventitious  Hyaloid  Mkmbkane. 

Finally^  I  desire  to  bring  to  your  attention  an  unusual 
and  interesting  condition  that  may  occasional!}^  follow 
either  the  operation  of  iridotomy  or  of  capsulotomy.  It 
occurs  in  the  form  of  an  intangible  fihiiy  opalescent 
membrane  covering  the  exposed  A^itr'eous  in  the  pupillary 
area,,  which  I  have  designated  as  ^'  adventitious  liyaloid 
membrane.'^  This  observation  I  have  recently  presented 
at  the  meeting  of  the  American  Medical  Association  at 
Atlantic  City. 

Adventitious  hyaloid  membrane  is  a  rare  sequela.  It 
has  only  been  noted  by  me  in  some  seven  or  eight  cases 
during  a  period  of  thirty  years.  It  may  occur  a  few 
Aveeks  after  capsular  incision,  as  in  the  case  I  recentl}' 
reported,  or  some  years  after  the  operation.  Although 
the  eye  as  a  rule  is  perfectly  (juiet  and  free  from  any 
sign  of  inflammation,  I  am  convinced  that  this  condition 
is  caused  by  certain  chemicals  slowly  escaping  from  the  lens 
ch'bris  retained  in  the  capsular  sac,  or  else  is  secreted  in  the 
aqueous  humour  and  thus  exerts  a  mildly  corrosive  action 
on  the  surface  of  the  vitreous  exposed  b}^  the  operation. 

It  is  manifested  by  two  characteristic  symptoms,  one 
objective  and  the  other  subjective.  The  objective  symptom 
is  a  faint  iridescent  sheen  over  the  surface  of  the  vitreous, 
revealed  only  by  oblique  illumination.  It  resembles  tlie 
opalescence  of  the  pearl  or  oyster  shell.  Direct  illiiniiiia- 
tion,  on  the  other  hand,  will  demonstrate  complete  trans- 
parency of  the  cornea  and  vitreous. 

'I'he  second  or  sitlrjecfAve.  symptom  consists  in  ii  curious 
reduction  in  tlu;  reading  vision  notwithstanding  the  fact 
tluit  tlic  distant  or  street  vision  is  excellent.  In  other 
words  the  patient  may  read  jjjy  to  l\\  with  his  distance 
lens  but  cjui  only  road  J.  8  to  .1.  12  with  liis  nea-r  lens. 

The  ti'catnicnt  i*e(juired  lo  lemedy  this  adventitious 
h}aJoi(|  lucjubraiic  is  to  make  a  /rro  forma  incision, 
V-shaped  or  ot  hcrwise,  through  llic  lilniy  nicuibfanc  in 
the  pupiUary  area,    using   the   same    pi-ccision    and    careful 
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tiH-lini([U('  tliut  out'  would  iist;  for  ;i  deiisc  iris-mcinhranc. 
The  siirg'ooii,  by  oiii])Ioyino*  iiiat^iiit'yin^  o;lasses  jiikI  ohiifjue 
illumination,  nniy  in  some  cases  be  able  to  mjte  the 
w  I'inklino*  ot"  tlie  delicate  lilni  iis  his  kniCc-iicedlc  })resses 
;i^";iinst  it   wliile  incising  it. 

Ill  the  case  cited  by  nic  in  my  orio-inal  report  the 
patient;  i-ecovered  a  nornnil  vision  of  .1.  I  (fVoin  .1.  12), 
whicli  in  iny  experience  lias  been  the  usual  outcome. 
The  Inippy  result  of  improving  the  reading  vision  from 
a  ccjndition  of  inutility  to  that  of"  practically  normal 
vision  is  ample  compensation  to  both  surgeon  and  ])atient 
for  the  exti';i  amount  of  trouble  involved  in  tliis  additiomil 
operation. 


.").    Det('niiL)iati())i   of  fJic   hlood-pre.ssnrc  'Dl  tlie   Jn'diicJtPs  of 
tha  central  rptlnal  artenj  hy  the.  Bailliart  dipKunoiaeter. 

\\\    \\    l)AiijjAin'. 

1  r  does  not  seeni  necessjiry  to  emphasise  before  J^i'itish 
ophthalmologists  tlie  importance  of  the  retinal  blood- 
])ressui'e.  It  is  in  England  that  the  (piestion  has  been 
studied  most  thoroughly,  and  the  most  important  works 
have  been  done  in  this  country.  I  do  not  intend  to  (juote 
all  of  them,  but  I  must  mention  TIi.  Henderson's  and, 
before  all,  l^riestley-Smith's  articles  in  the  llritisJi 
JonniiiJ  of  ()j)Jil/i(tbn(>J(K/i/. 

If  one  considers  tliat  the  retinal  artci'v  C(»m(>s  fiom  the 
internal  carotid,  which  participates  in  such  an  im])ortant 
way  in  the  cerebral  circulation,  one  ininitMliatcly  realises 
how  more  important  it  is  to  the  cerebral  ])oint  of  view  to 
know  the  retinal  l)l()()(l-])ressur(>  than  the  humeral  one. 
'J'he  Iwo  circulations  can  be  independenl  to  a  certain 
extent  as  they  have  different  origin  and   terminations. 

For  the  eye  in  itself  it  is  most  important  to  be  able  to 
measure  as  exactly  as  possible  the  retinal  blood-]n'essure; 
as     Ti-iestley-Smith    writes,    '^  a    bettin-   knowledge  of    the 
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blood-pressure  in  the  interior  of  tlie  eye  would  help  us 
towards  the  solution  of  several  important  problems.  It 
would  help  us  to  understand  how  the  fluid  which  fills  the 
chamber  is  produced  and  removed,  and  how  its  pressure 
is  maintained  and  how  changes  come  about.''  This 
(piestion  is  not  only  interesting  from  a  physiological  point 
of  view  ;  the  intra-ocular  blood-pressure  is,  moreover,  the 
most  important  factor  in  glaucoma.  We  know  that  if  we 
press  on  the  ball  in  order  to  increase  its  pressure  until  it 
reaches  the  systolic  intra-ocular  blood-pressure  we  cause 
blindness  to  appear.  Before  this  stage  has  been  reached 
the  visual  field  darkens  from  the  internal  to  the  external 
side  as  in  glaucoma. 

In  a  normal  eye  a  given  equilibrium  exists  between  the 
intra-ocular  blood-pressure  and  the  intra-ocular  pressure. 
Glaucoma  is  an  example  of  the  rupture  of  the 
ei^uilibrium. 

Every  time  the  intra-ocular  blood-pressure  exceeds  the 
diastolic  blood-pressure  in  the  retinal  artery  spontaneous 
pulsation  appears  ;  at  this  moment  in  the  big  branches  the 
circulation  goes  on  during  the  systole  only,  but  in  the 
capillaries,  in  which  the  pressure  is  lower,  the  retinal 
circulation  can  already  be  entirely  stopped.  It  will  be  so 
in  the  whole  retina  when  the  intra-ocular  pressure  exceeds 
the  systolic  blood-pressure. 

'J'he  same  thing  can  happen  by  the  lowering  of  the 
blood-pressure  ;  without  its  coming  to  zero,  as  soon  as  the 
blood-])ressure  is  lower  than  the  chamber-pressure  the 
circulation  stops  and  the  blindness  occurs.  That  is  what 
happens  in  the  fainting  in  which  the  darkening  of  the 
visual    field  comes  before  the   loss  of  consciousness. 

I  (In  not  intend  to  study  these  subjects  here,  but  just 
to  ex])ose  the  tecliiii(|ue  I  linve  |)i-o])os(m1  to  detei'mine  the 
bloo(l-pn;ssui*('. 

liefore  ])eginning  such  an  explanation  it  is  perhaps 
necessary  to  recall  an  im])()i-tant  [)oini  of  sphygmonuino- 
gra})hy.  As  soon  as  tlic  ])ressure  made  on  the  external 
side    of    ail    artery   is   ecjual   to    its   (external    pressure,    the 
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arterial  walls  so  placed  in  (;(|uilil)i'ium  hc^-iii  to  vibi'ato  ; 
this  pulsation  begins  as  soon  as  tlic  exteriKil  pressure 
e(pials  tlie  diastolic  l)lood-})ressui-c,  and  stops  as  soon  as 
the  external    pressure  equals  tlie  systolic   hl(Kjd-pressure. 

'I^hat  is  what  ha])pens  in  the  eye.  We  have  known  For 
a  long"  time  spontaneous  and  induced  pulsation.  The 
spontaneous  one  appears  every  time  the  chaml)er-pressurc 
is  ;it  least  equal  to  the  diastolic  retinal  blood-pressure, 
and  the  induced  one  ap])ears  every  time  the  clnnidxT- 
pressure,  modified  by  the  pressing  of  the  lin<^er  on  the 
ball,  ecjuals  the  diast<jlic  blood-pressure;  when  that  modi- 
fied chamber-pressure  exceeds  tin;  systolic  blood-picssurc 
the  pulsation  stops. 

So  it  a])pears  clearly  that  in  order  to  know  the  retinal 
blood-pressure,  we  have  just  to  measure  the  ])ressure  on 
the  ball  necessary  to  make  the  retinal  pulsation  appear 
and  disappear,  and  then  to  know  how  the  chand)er- 
])ressure  has  been   modified  at   those   moments. 

1  have  had  made  on  that  purpose  a  dynamometer 
which  (nnibles  us  to  measure  the  pi-essure  nmde  on  the 
ball.  Jt  acts  by  means  of  a  special  spring.  The  t'nd  of 
the  apparatus  pressing*  on  the  eye,  tlie  amount  of  force 
em})loyed  at  any  .moment  is  indicated  in  granunes  by  a 
scale  on  the  sliding  shaft  of  the  instrument.  The  gradua- 
tion has  been  made  in  grammes  so  as  to  permit  ns  {n 
control    it  at   any  moment  with  scales. 

'Vhe  dynamometer  must  be  applied  in  the  region 
between  the  upper  and  the  outer  recti,  or  what  is  easier 
and  correct  too  (although  in  this  case  the  results  are 
perhaps  somewhat  higher),  directly  on  the  outer  rectus. 
Jt  is  better  to  make  the  a{)])lication  directly  on  the  globe 
after  instillation  of  some  drops  of  hol<»caine,  hnt  it  can  be 
done  through  the  eyelid. 

The  ophthalmic  examination  can  be  (h)ne  either  by  the 
indirect  or  direct  method.  \V  itli  the  former  one  an  assistant 
is'necessary  ;    I  believe  the  latter  one  is  much  better. 

'Phe  pressure  directed  towards  the  centre  of  the  ball 
is  m«ade    on   the  eye  with  slight    and    gradually   increasing 
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force,  until  the  observer  sees  tlie  first  pulsation  in  the 
retinal  artery.  Without  leaving  the  pressure  the  observer 
turns  the  light  of  the  ophthalmoscope  (I  much  prefer  the 
electric  one)  on  to  the  scale  of  the  dynamometer  and  reads 
the  force  which  he  is  employing  at  that  moment.  He 
then  gradually  increases  the  pressure  imtil  he  sees  that 
the  arterial  pulsation  has  been  stopped ;  at  that  moment 
he  reads  for  the  second  time  the  figure  on  the  scale.  Let 
us  suppose  he  goes  on  pressing;  the  same  force  which  has 
stopped  the  pulsation  to  begin  with  may  become  insufl^- 
cient  to  stop  it  a  very  short  time  after,  either  because  the 
chamber-pressure  is  lowering  or  because  the  arterial  blood- 
pressure  becomes  higher.  It  is  why  the  observ^er  must, 
at  the  first  stopping  of  the  pulsation,  read  the  scale  of  the 
dynamometer.  He  can  do  otherwise  ;  he  goes  on  beyond 
the  point  of  the  stopping  of  the  pulsation,  and  then, 
relaxing  slightly,  watches  for  the  return  of  the  pulsation. 
At  that  moment  the  reading  is  correct. 

For  the  sake  of  accuracy  it  is  better  to  repeat  the 
observation  several  times  at  the  rate  of  once  or  twice  a 
minute  and  average  the  results.  The  observer  has  now 
the  amounts  of  force  which  he  must  exert  through  the 
dynamometer  to  balance  the  diastolic  and  systolic 
pressure.  In  a  normal  case  the  numbers  to  be  read  on 
the  scale  are  respectively  25  and  60. 

But  it  is  easy  to  understand  that  for  the  same  force 
exerted  by  the  dynamometer  the  results  will  be  different 
if  the  chamber-pressure  was  high  or  low  before  the 
beginning  of  the  experience.  So  it  remains  to  ascertain 
tlie  heights  to  which  the  chamber-pressure  rises  when  the 
eye  is  subjected  in  that  way  to  the  external  pressure.  It 
is  (h)ii('  by  luojins  of  the  Schi()tz  tonometer.  The  piitieiit 
being  j)lace(l  in  a  suitabh;  position,  the  observer  places  the 
tonometer  (londcd,  ns  ;i  iMile,  with  the  10-grni.  weight, 
b(*caus(i  ^"K''  ]>i'essures  are  to  l>e  ))roduced)  on  tlui  cornea 
and  applies  the  (lyn;imomet(!r  to  the  same  ])art  of  tlie  eye 
and  in  (he  same  I'ehitive  direction  as  before.  Now  inaking 
gradually  increasing  pressure  as  ])efor(',  lie  notes  the  read- 
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iiig  «^"iveii  by  llit;  loiioiiiclcr  wIkmi  tlic  (lyiuiiiiomcjlcr  indi- 
cates the  nuin])ers  wliich  liavc;  been  read  on  tlie  scale  at 
tlici  a])pearaiice  and  tlic  disappearance  of  the  i-etinal  pulsa- 
tion. 'Plieii  a  o-la,nce  at  tlie  ScInT)!/  chart  will  show  the 
corresponding  chainber-])ressiires. 

l^ractically  one  can  omit  the  tononietric  readinf^;  and 
refer  to  the  table  I  hav(!  based  on  the  examination  of  a 
large  number  of  ])ersons  in  the  way  above  described. 
These  readings  ai*e  difficult  on  account  of  the  ap})lication 
of  the  apparatus  ;  it  has  been  necessary  to  make  a  lot  of 
them  before  coming  to  a  reliable  average.  JiJesides,  I  have, 
with  Magitot's  help,  made  many  manometric  experiments 
on  the  eye  of  the  living  cat  in  order  to  study  the  influence 
of  the  pressure  made  by  my  dynamometer  on  the  chandjer- 
})ressure.  I  have  obtained  by  both  of  these  means  some 
charts  I  have  brouo-ht  with  me.  Thev  somehow  differ  from 
each  other,  and  tlu^  nundjers  obtained  on  the  cat  are 
perceptibly  higher  than  those  given  by  the  tononietric 
reading  on  the  human  eye  ;  it  comes  firstly  from  the  fact 
that  the  eye  of  the  cat,  being  smallei*  than  the  hunum 
one,  even  if  we  suppose  that  the  sclera  have  the  same 
extensibilitv  the  same  pressure  acts  more  strongly  on  the 
eye  of  the  cat.  Besides,  in  our  experiments  on  the  cat 
the  pressure  was  made  on  the  cornea  and  vertically  ;  in 
such  a  position  the  weight  of  the  dynamometer  has  some 
influence  which  it  has  not  in  the  tonometric  readings  when 
the  apparatus  presses  horizontally  on  the  ball.  Moreover 
we  must  not  forget  that  the  numbers  given  by  the  Schi()tz 
chart  are  always  a  little  too  low,  so  that  I  believe  it  would 
be  necessary  to  be  nearer  the  truth  to  consider  the 
numbers  given  by  the  tonometric  way  as  too  low  by  alxnit 
lialf  a  centimetre. 

Except  in  the  cases  when  the  initial  clunnber-pri'ssure 
seems  obviously  too  high,  one  can  assume  with  sufficient 
approach  to  accuracy  that  the  initial  cluunber-pressure  is 
about  20  mm.  Hg.  ;  knowing  the  pressure  that  lias  been 
necessary  to  induce  the  appearance  and  the  disappearance 
of  the  retinal  pulsation,  one  has  but  to   look   at  the   chart 
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I   have  given   to   know  the  diastolic   and  systolic   blood- 
pressnres. 

If  the  first  step,  the  ascertaining  of  the  force  which  is 
necessary  to  prodnce  and  suppress  the  retinal  pulsation, 
can  be  considered  as  absolutely  sound,  it  is  certain  that 
the  second  one,  the  ascertaining  of  the  modifications  of 
the  chamber-pressure  by  the  tonometer,  is  somewhat 
doubtful.  The  results  depend  for  a  large  part  on  many 
factors  which  vary  with  every  patient.  And  besides,  the 
reading  we  make  with  the  Schiotz  chart  gives  an  appear- 
ance of  precision  by  millimetres  which  I  certainly  do  not 
claim. 

But,  as  a  matter  of  fact,  what  is  really  important  is 
not  to  know  the  exact  number  (to  1  mm.)  of  retinal  blood- 
pressure  ;  no  method  can  give  a  millimetric  precision. 
If  the  error  is  only  one  of  1  cm. — and  1  am  nearly  sure 
it  is  not  more — we  can  say  it  is  a  negligible  one. 

Now  what  is  really  important  is  the  relative  change 
which  can  happen.  Let  us  suppose  we  find  on  a  normal 
subject  25  and  60  as  numbers  of  the  pressure,  and  on  a 
patient  35  and  100,  we  don^t  care  if  really  these  numbers 
are  by  a  few  millimetres  too  high  or  too  low,  but  we 
know  that  the  pressure  supposed  as  normal  in  the  first 
case  is  positively  too  high  in  the  second  case. 

As  to  the  results  obtained  by  this  technique,  we  can 
say  that  the  normal  retinal  blood-pressure  seems  to  lie 
between  25  and  30  for  the  diastolic  and  50  and  60  for 
the  systolic.  Beyond  these  numbers  the  pressure  is 
excessive.  'J'lie  most  striking  cases  of  excessive  pressure 
are  to  be  found  in  ha)morrhagic  retinitis  and  especially  in 
the  fundus  lesions  of  chronic  Bright's  disease.  The  rise 
of  tlie  local  blood-pressure  is  often  the  first  sign  to  be 
louud  ;  it  cjiii  ;i.p])enr  befoi-e  the  slightest  lesion  of  the 
fundus. 

On  th('  contrary  the  fiill  of  the  retinal  bl()od-])ressure 
cjin  be  found  in  geiusral  ;nid  local  diseases.  It  is  fre(jueiil 
in  anjemia  ;  it  twice  happened  to  me  to  see  on  |)atients 
fainting  during  the  examination  the  retinal  blood-prossure 
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falliii*^'  more  jukI  nioi-c  until  the  I'ctiiial  pulsation  occurred 
spontaneously.  'Vhc  fall  of  tho  retinal  blood-pi-ossure  can 
be  found,  too,  in  sonic  cases  of  oj)tic  atropliw 

But  these  are  points  1  have  nc)t  to  deal  with,  !)ecause  I 
wished  just  to  speak  ahont  the  technifpie.  f  sincerely 
believe,  tliough  it  is  a  little*  difficult  to  begin  with,  it  can 
give  very  important  indications,  not  only  from  a  ])hvsio- 
logical  point  of  view,  but  also  for  the  clinical  diagnosis  ot 
many  ocular  diseases.  We  can  obtain,  too,  by  the  same 
method  a  good  idea  of  the  blood-pressure  in  the  central 
vein  ;  its  changes  ai-e  of  gi'cat  interest,  bin  1  must  not 
discuss  this  mjitter  now. 


6.  Is   there   a   connection   hefween  sJxrletal   asymniftry   rnul 
defect fi  of  the  eye  ?    A  plea  for  investigation. 

By  A.  H.  Tubby,  CH.,  C.MM.,  M.S. 

The  Master  of  the  Oi'tmiALMOLooicAh  Cong];kss^  I^adies 
AND  GENTf.EMEN  :  Surgcous  wdio  See  a  large  number  of 
deformities  possess  exceptional  opportunities  for  studying 
skeletal  asymmetry,  so  far  as  it  affects  the  neck,  trunk 
and  limbs.  Their  Jittention,  however,  is  not  sjieciallv 
directed  to  asymmetry  or  amesiality  of  the  head  and  face 
except  in  so  far  as  they  liave  some  clinical  acquaintance 
with  the  following  conditions.  A  study  of  tracings  of 
heads  and  skulls  reveals  remarkable  differences  of  the 
sides  of  the  cranium,  and  there  are- few  heads  which  are 
perfectly  symmetrical.  Both  ojdithalmologists  and  ortho- 
paedic surgeons  see  from  time  to  time  a  variety  of  torticollis 
called  ocular,*  where  the  head  is  laterally  deflected  and 
rotated,   and    sonu^    vertical    strabismust    is    found    to  be 

*   Kedard,  Traite  pnilique  de  Chir.  Orth.  -.   Hradt'ord,  Traiif.  Avier.  Ortli 
Assoc,  vol.  i,  p.  46;  Stevens,  ^rc/i. /.  Ophth.,  1SS7  ;  TuMn'.  Ih'h)n)ntirA, 
2nd  edit.,  vol.  i,  pp.  65  and  75,  and  vol.  ii,  j).  (>7. 

t  Cockayne,  Prnc.  Roy.  Soc.  Med.,  Children's  Sect.,  April.  VJll  ■  S. 
Stephenson,  "Ocular  Torticollis,"  Fror.  Koy.  .Sor.  J/^-'f.,  (.'hildn'n's  S«>ct.. 
November,  1917. 
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present.  in  these  cases  the  cervical  spine  is  deviated 
and  the  niuscleG  of  the  neck  are  contracted  on  the  concave 
side  of  the  spine. 

An  exJiaustive  study  of  the  changes  in  the  clinical 
\  arieties  of  wry-neck  known  as  ''  congenital  torticollis  '' 
reveals  remarkable  alteration  in  the  outline  of  the  cranium 
and  disposition  of  the  features.  Tf^  for  the  purpose  of 
illustration,  we  select  a  case  of  right-sided  torticollis,  we 
find  that  the  outline  of  the  cranium  is  obliquely  ovoid, 
being  flattened  frontally  and  bulging  unduly  over  the 
parietal  eminence  on  the  afPected  side.  likewise,  the 
mesial  line  at  the  base  of  the  skull  is  deflected  to 
the  left,  and  thus  a  profound  alteration  in  the  shape  and 
direction  of  the  whole  of  the  cranial  bones  ensues,  which 
has  been  well  named  ^'scoliosis  of  the  cranium. ^^  Equally 
striking  changes  occur  in  the  face,  more  particularly  at 
the  level  of  the  eyes.  The  right  side  of  the  face  is 
smaller,  the  measurement  from  the  external  angular 
process  of  the  right  frontal  bone  to  the  right  angle  of  the 
uiouth  is  less,  the  nose  deviates  to  the  right,  the  right 
half  of  the  lower  jaw  is  shorter  than  the  left  and  the 
\)(jm{  of  the  chin  is  to  the  right  of  the  middle  line.  If  a 
line  be  drawn  from  the  symphysis  menti  through  the 
inter-maxillary  and  inter-frontal  sutui-es,  instead  of  being 
straight  it  is  curved,  with  its  convexity  to  ihe  left.  The 
superciliary  ridges  are  not  level,  and  the  right  orbital 
a})erture  is  lower  and  often  smaller  than  the  left. 

These  changes  need  not,  however,  be  permanent,  and 
the  writer  has  noticcnl  that  after  an  o})eration  on  the 
stei'iio-mastoid,  in  childhood  and  youth,  the  disparity  of 
the  sides  of  the  head  and  face  disnppears.  These 
pliciioiiicna  wci'c  observed  to  oc^cur  in  a  girl  \v{.  bU 
years,  two  and  ;i-lialf"  3'eai's  after  section  of  the  stci-no- 
mastoid,  and,  in  a  boy  a3t.  10  years,  three  years  sul)se(piently 
ff)  the  operation — facts  of  considerable  inq)ortance  in 
their  hearing  u))on  (^yc-defects,  anil  observations  ])ossibly 
deserving  of  fm-thei-  attention  and  careful  watching. 

I)i-.    (.'.     |j.    I.nwnian,    an    oi'tho])a'(lic    surgeon    ol     lios 
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Angeles,  California,  and  Dr.  Lloyd  Mills,  an  ophthalmo- 
logist, have,  in  collaboration,  drawn  attention  to  the 
relationship  of  trunk  and  limb  asymmetry  in  their 
suggestive  and  painstaking  communication  in  the 
American  Journal  of  Orthoj)edic  Surgery,  December,  1918, 
and  entitled  ^'  The  Effect  of  Faulty  Skeletal  Alignment 
upon  the  Eyes.''  We  are  indebted  to  them  for  opening 
up  a  new  field  of  investigation,  and  my  object  in  making 
these  remarks  is  to  stimulate  further  inquiry.  So  as  to 
facilitate  such  a  course,  it  is  deemed  advisable  to  indicate 
by  what  means  asymmetry  and  amesiality  can  be  recog- 
nised, by  what  methods  the  degrees  can  be  estimated, 
and  what  forms  or  types  exist. 

Very  early  in  clinical  work  it  was  evident  that  the 
majority  of  the  patients  who  sought  advice  for  lateral 
deviation  of  the  spine  and  scoliosis  w^ere  the  subjects  of 
congenital  differences  between  the  sides  of  the  body,  and 
an  experience  of  thirty  years  has  led  me  to  believe  that 
about  80  per  cent,  of  such  patients  are  une(pially  developed. 
In  some  instances  this  results  in  lateral  deviation  of  the 
spine,  which  is  a  functional  and  static  alteration  in  the 
position  of  the  component  parts  of  the  spine,  and  a  devia- 
tion or  distortion  from  the  normal  direction  of  the  lines  of 
action  of  its  musculature.  If  such  effects  are  long 
continued,  bony  changes  occur,  and  scoliosis  or  organic 
spinal  deformity  follows.  Is  it  pertinent  to  ask  if  there  is 
a  parallelism  between  lateral  spinal  deviation  and  esophoria 
and  exophoria,  with  diminution  of  normal  adduction  and 
abduction ;  and  will  it  be  deemed  fanciful  to  suggest  that 
astigmatism  is  ocular  scoliosis  ? 

To  the  experienced  eye  asymmetry  is  easily  recognisable; 
the  oblique  pose  of  the  head,  the  raised  shoulders  and 
slight  limp  in  the  gait,  and  in  severe  and  complicated 
types  the  curious  twist  of  the  shoulders  with  a  jerk-like 
re-adjustment  in  the  lower  dorsal  region  of  the  spine,  as 
}irogression  takes  place  first  on  one  leg  and  then  on  the 
otlier,  are  all  significant.  A  simple  test  for  the  existence 
of  asymmetry   either   of    the   body  or  lower  limbs  may  be 

VOL.  XXXIX.  22 
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indicated  here.  If  the  patient  is  directed  to  lie  down 
and  to  put  himself  as  straight  as  he  possibly  can,  he 
generally  adjusts  the  trunk  to  a  right  line  and  places  the 
legs  parallel.  However,  they  are  not  in  a  straight  line 
with  the  trunk,  but  are  directed  to  one  side  and  always 
away  from  its  shorter  side.  Yet  the  patient  thinks  and 
believes  himself  straight,  and  is  not  aware  of  the  wrong 
direction  of  the  legs  until  it  is  pointed  out  to  him.  The 
position  he  assumes  is  an  indication  of  what  he  believes 
to  be  the  straight  one,  and  it  affords  evidence  to  others  of 
his  conception  of  himself  when  he  is  in  the  erect  position, 
and  it  shows  how  faulty  is  his  balance  and  how  distorted 
his  movements  must  be  in  relation  to  external  objects. 
How  complete  the  subjective  illusion  is  can  be  shown  by  a 
simple  test.  The  patient's  legs  are  adjusted  so  as  to  be 
in  a  right  line  with  the  body,  and  then  he  often  expresses 
himself  as  feeling  crooked.  And,  if  left  for  a  few  minutes 
to  himself,  he  unwittingly  assumes  the  abnormal  position 
in  order  to  render  himself  comfortable.  In  one  individual 
with  whom  the  writer  is  intimately  acquainted  these 
details  are  very  marked ;  for  the  head  is  obliquely  ovoid, 
the  face  is  asymmetrical,  the  auricles  are  unequal  in  size, 
the  spine  deviates  to  the  left,  and  the  left  side  of  the 
trunk  and  the  left  leg  are  ^  in.  shorter  than  the  right. 
In  the  left  eye  the  refraction  is  normal,  but  in  the  right 
eye  exophoria  and  astigmatism  exist.  When  an  asym- 
metrical patient  strips,  if  a  plumb  line  be  allowed  to  fall 
from  the  seventh  cervical  spine  it  frequently  passes  to  one 
side  of  the  gluteal  cleft,  and  much  of  the  spine  is  to  one 
side  of  the  plumb  line.  In  fact  the  vertebral  column  is 
said  to  overhang  the  pelvis.  Some  authorities  hold  that 
not  more  than  10  per  cent,  of  people  are  symmetrical  and 
mesial,  and  Broca  "^  describes  a  boy  who  appeared  as  if 
the  two  sides  of  the  body  were  parts  of  different  persons 
joined  together. 

With   a  view  to   ehiburatc  this   study    it   may    be   per- 
missible  to  detail   to  you   very  briefly  a  simple  system  of 
•  Canstatt's  Jahresbericht,  1859,  vol.  iv,  p.  G. 
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nieasurement,  ;ind  to  arrive  at  some  conclusions.  Tlio 
|)atient^s  garments  are  suitably  arranged,  and  measure- 
ments are  taken  from  the  centre  point  of  the  sternal  notcli 
to  the  internal  malleoli,  and  any  discrepancy  noted,  Jn 
order  to  analyse  the  distribution  of  the  inequality,  further 
measurements  are  taken  from  the  sternal  notch  to  the 
jMiterior  superior  spines,  and  from  the  latter  to  the 
internal  malleoli.  By  using  tliis  simple  method  it  is 
found  that  two  types  of  asymmetry  exist — the  simple  and 
the  crossed.  In  the  simple  form  one  side  of  the  body  or 
one  leg  is  smaller  than  the  corresponding  part.  Or,  it 
may  be  that  the  disparity  is  distributed  in  varying 
degree  over  one  side  of  the  body  and  one  leg.  In  crossed 
asymmetry  the  problem  is  more  complicated  ;  thus,  for 
example,  the  right  side  of  the  body  is  longer  and  larger 
than  the  left,  but  the  left  leg  exceeds  tlie  right  in  these 
particulars,  and  the  shortening  of  the  trunk  may  or  may 
not  be  compensated  by  the  opposite  leg.  Thus  abstruse 
has  the  question  become  as  the  investigation  proceeds ; 
and  more  recondite  observations  on  asymmetry  of  the 
skeleton  and  differences  between  the  two  eyes  may  yield 
very  fruitful  results. 

The  thesis  of  our  American  colleagues  appears  to  be 
that  the  eye  together  with  the  labyrinth  are  the  essential 
aids  to  balance  and  to  the  maintenance  of  correct  muscular 
relations  with  the  external  world.  In  Lowman's  words, 
"  We  must  no  longer  think  of  it  [the  eye]  as  a  purely 
visual  organ,  but  as  a  vital  part  of  the  equilibrating 
apparatus,  and,  in  consequence,  of  its  relations  to  posture 
and  alignment.^' 

We  would  add  that  the  eye  should  have  little  or  no 
difficulty  in  performing  its  balance  work  if  the  skeleton 
is  normal  and  symmetrical.  But  under  what  disabilities 
nuist  the  eye  labour  if  it  has  to  work  constantly  with  a 
machine  which  is  laid  on  a  bed  of  uneven  foundation,  is 
always  out  of  gear,  and  requires  unceasing  stimuli  to 
maintain  itself  in  the  upright  position.  Must  not  every 
tissue  of  the  eye  suffer  functionally,  if  not  structurally  ? 


340         SKELETAL  ASYMMETRY  AND  DEFECTS  OP  THE   EYE. 

It  will  now  be  appropriate  to  allude  to  a  few — and  they 
must  be  a  very  few — of  the  forty-six  cases  collected  by 
our  American  colleagues. 

Case  1. — A  boy,  aet.  8^  years,  was  asymmetrical,  with 
a  shortened  right  leg  from  infantile  paralysis.  He  had  a 
bad  pelvic  tilt  to  the  right  and  compensatory  curvature 
of  the  spine  to  the  left,  with  tilting  of  the  head  to  the 
left.  Owing  to  the  infantile  paralysis  the  right  leg  was 
functionally  shortened.  In  July,  1916,  examination  of 
the  left  eye  showed  2°  of  esophoria  and  he  had  3®  of 
hyperphoria.  The  right  leg  was  straightened,  with 
marked  improvement  in  the  general  posture.  On  January 
10th,  1918,  he  was  tested  again  and  the  eye  balance  was 
normal,  being  both  vertically  and  laterally  orthophoric. 

Case  2. — A  boy,  aet.  4  years,  with  left  asymmetry, 
scoliosis,  talipes  equino-varus,  foot  2  in.  off  the  ground, 
right  eye  hyperphoric  1°  and  exophoric.  Then  correction 
of  deformity  and  compensation  for  shortening  of  the  leg. 
Subsequently  it  was  found  that  the  exophoria  had  been 
converted  to  esophoria. 

Case  3. — A  boy,  aet.  11  years,  with  scoliosis  and  short 
right  leg,  exophoria  5°  to  7°.  Correction  of  shortening  of 
the  right  leg,  and  exophoria  reduced  to  2§°  for  distance. 

Case  4. — Female,  aet.  40  years.  Asymmetry  of  hip,  face 
and  left  leg ;  hyperphoria  left  eye  2-^°,  exophoria  3°, 
abduction  5J,  adduction  28.  Results  after  orthopaedic 
treatment ;  exophoria  3°  changed  to  slight  esophoria,  and 
adduction  left  reduced  from  28  to  14. 

These  writers  add  that  "  in  the  eye  records  of  50  cases 
presented  in  the  regular  course  of  orthopaedic  practice, 
we  noted  that  75  to  80  per  cent,  showed  marked  muscular 
imbalance  (of  the  eyes).  In  an  equal  number  of  unselected 
eye  cases  presented  for  refraction,  not  more  than  5  per 
cent,  of  them  showed  deviations  to  a  similar  pathological 
degree  ;  and  in  each  case  showing  this  deviation  obvious 
postural  defects  existed.'-' 

''  Not  many  cases  thus  far  have  shown  complete  correc- 
tion of  impci'fect  eye  balance  by  attention  to  postural  needs. 


SKELETAL  ASYMMETRY    AND    DEFECTS   OV    I  H  E    EYE.         *i4I 

However,  some  have  shown  entire  correcti(jn  of  some  part 
of  their  general  want  of  bahmce,  or  sufHcient  in  the 
existing  deviations  to  require  a  cliange  of  glasses  ;  (others, 
not  at  all  conscious  of  any  eye  deviation,  have  had  their 
need  demonstrated.  This  suggests  that  all  cases  of 
deformity  or  postural  deviation  should  have  special  eye 
examinations  for  defects  such  as  astigmatism,  ortho-,  and 
eaophoria,  etc.^^ 

In  conclusion  the  questions  which  seem  to  present 
themselves  for  solution  are  two  in  number  :  The  first — 
Is  asymmetry  of  the  trunk,  legs  and  upper  extremities 
productive  of  ocular  defects?  And  the  second  question  is — 
Are  the  ocular  defects  one  of  the  expressions  of  an  all- 
pervading  asymmetry,  involving  every  part  of  the  frame, 
and  may  we  regard  astigmatism  as  an  organic  con- 
sequence of  amesiality,  in  fact  as  a  "  corneal  scoliosis," 
and  look  upon  eso-  and  exophoria  as  ocular  muscular 
disturbances  of  a  functional  nature  ? 

Experience  only  can  solve  these  questions,  and  how  it 
is  to  be  gained,  collected,  tabulated  and  reported  upon 
may  be  a  matter  to  which  members  of  this  Congress  may 
see  fit  to  direct  their  energies.  It  may  })rove  good 
material  for  team-work. 

The  practical  point  wliich  emerges  is  that  instances  of 
ocular  defects  such  us  have  been  alluded  to  should  be 
examined  for  general  asymmetry  ;  and  if  such  be  found 
to  be  present,  it  should  be  corrected  simultaneously 
with  the  treatment  of  the  errors  of  vision.  In  fact 
no  treatment  can  be  satisfactory  which  does  not  consider 
the  organism  as  one  and  indivisible. 
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1.   President's  Address  :   Ophthalmology  of  the  future. 

By  J.  Jameson  Evans. 

It  is  customary  in  a  presidential  address  to  review 
past  work,  and  to  confine  the  remarks  to  some  special 
subject  in  connection  with  which  the  writer  lias  done 
some  original  work  or  in  which  he  is  particularly  interested. 
During  the  last  four  years  wo  have  had  no  time  for  any 
special  work  apart  from  that  directly  due  to  the  war,  and 
military  ophthalmology  has  on  several  occasions  been  a 
subject  for  discussion  at  our  Society.  As  there  is  no 
subject  of  outstanding  interest  with  whicli  1  feel  capable 
of  dealing,  I  thought  it  might  be  well  to  reverse  the 
usual  practice  of  reviewing  the  past  by  indulging  in  some 
prognostications  as  to  the  future  character  of  the  work  of 
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the  ophthalmologist.  Such  a  venture  is  naturally  extremely 
hazardous,  but  it  might  be  profitable,  and  it  should  cer- 
tainly be  conducive  to  discussion. 

In  order  to  have  some  idea  of  the  diseases  we  have  to 
deal  with  I  will  classify  them  roughly  as  follows  : 

(1)  Congenital  defects,  including  refractive  erroi-s 
except  progressive  myopia,  which  must  be  dealt  with 
separately. 

(2)  Injuries. 

(3)  New  growths. 

(4)  Microbic  infections,  local  and  systemic. 

(5)  Degenerations. 

I  do  not  propose  to  deal  with  the  future  treatment  of 
congenital  defects  or  of  new  growths  and  injuries,  as  it 
does  not  appear  to  me  that  there  is  likely  to  be  any  serious 
modification  in  our  methods  for  some  time.  New  methods 
of  disinfection  of  local  infection  will  constitute  the  only 
likely  development  in  the  treatment  of  injuries,  and  the 
possibility  of  treatment  of  growths  by  some  form  of  light 
or  electrical  rays  instead  of  removal  by  surgical  means  is 
a  justifiable  conjecture.  This  leaves  us  infections  and 
degenerations  to  concentrate  our  attention  upon. 

Before  going  on  to  discuss  these  matters  I  should  like 
to  make  a  few  remarks  on  the  conditions  we  designate  as 
diseases.  Disease  is  not  an  entity,  but  a  symptom-complex 
representing  certain  disordered  functions  resulting  from 
various  causes.  Symptoms  are  always  associated  with 
changes  in  the  tissues  which  are  not  demonstrable  until 
they  have  become  pronounced  and  evident  as  objective 
signs,  but  the  difference  between  symptoms  and  signs  is 
one  of  degree  only.  The  stage  of  objective  signs  is  a 
comparatively  late  one,  and  our  diagnosis  should  be  made 
and  treatment  applied  so  as  to  prevent  the  development 
of  those  obvious  organic  changes  which  we  call  objective 
signs.  'J'his  involves  more  careful  and  exhaustive  investi- 
gation of  the  cases  and  the  earlier  appreciation  of  the 
significance  of  symptoms.  In  the  interpretation  of  sym- 
jitonis  we  liavc  to  consider  (a)    the  ])ationt,  {h)  the  virus. 
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I  feel  that  in  the  past  the  importance  of  the  virus  has 
been  exaggerated,  or  at  any  rate  tlie  study  of  the  patient, 
which  formerly  ])eforo  bacteriology  attained  its  present 
commanding  position  was  considered  the  first  and  fore- 
most concern  of  the  physician,  is  now  regarded  as  quite 
a  secondary  matter.  In  certain  acutely  infective  or 
epidemic  conditions  only  sliould  the  virus  take  precedence 
over  the  ])ati6nt  in  our  estimation  of  their  relative 
importance.  The  search  for  potent  antiseptics,  preferably 
with  a  high  coefficient  index,  and  the  custom  of  correcting 
minimal  refractive  errors  without  searching  for  other 
causes  for  the  patient's  symptoms  indicate  this  tendency 
of  the  age.  The  future,  I  think,  will  see  a  reversion  to 
the  older  practice  in  which  the  patient  is  given  primary 
consideration.  It  is  obvious  that  the  ophthalmic  surgeon 
cannot  be  expected  to  deal  exhaustively  with  what  Cridland 
has  aptly  called  the  personal  factor  in  every  case,  and  it 
will  often  be  necessary  to  call  in  the  help  of  the  physician 
or  surgeon,  gyniecologist,  radiographer,  etc.,  according  to 
the  particular  feature  of  the  case  which  requires  elucidation. 

Now  to  discuss  in  detail  our  treatment  of  infections  in 
the  immediate  future  : 

Local  Infections. 

In  the  main  the  present-day  treatment  of  local  infec- 
tions may  be  summed  up  in  the  word  ^'  disinfection  "  and 
more  commonly  chemical  disinfection  with  what  is  regarded 
for  the  time  being  as  the  most  })otent  disinfectant.  We 
have  seen  the  vogue  of  pure  and  diluted  carbolic  acid, 
formalin,  the  nitrate  and  organic  compounds  of  silver, 
permanganate  of  potash,  mercurial  pre})arations  of  infinite 
variety,  each  one  presumed  to  be  better  than  its  pre- 
decessor, cresoLs,  hypochlorites,  methyl  blue,  brilliant 
green,  flavine  compounds,  and  many  others,  all  recom- 
mended for  antiseptic  properties  as  tested  and  jiroved  in 
the  bacteriological  laboratory.  The  question  whether  they 
interfered  with  reparative  processes  upon  which  natural 
healing    depends    was    hardly    taken    into    consideration. 
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Experience  has,  however,  already  taught  us  that  it  is 
unwise  to  put  our  trust  wholly  in  potent  antiseptics,  and 
I  should  say  the  majority  of  us  prefer  to  use  boric  lotion 
or  normal  saline  as  eye  lotions  rather  than,  say,  perchloride 
of  mercury  of  whatever  strength. 

The  use  of  vaccines  and  sera  is  calculated  to  strengthen 
the  resisting  power  of  the  patient  and  as  such  is  greatly 
to  be  commended,  but  the  results  achieved  from  their  use 
so  far  seem  to  be  uncertain  and  erratic.  The  future  may 
bring  forth  something  more  definite  either  as  preventive 
or  curative  measures  of  this  kind. 

Little  attention  has  been  given  to  the  possibility  of 
finding  chemical  substances  which  will  increase  the  resisting 
power  or  "  vitality  '^  of  the  tissues.  In  this  connection  it 
is  well  to  note  that  it  has  been  shown  that  certain  organic 
and  inorganic  substances  in  infinitesimal  quantities — e.  g. 
zinc  and  manganese — are  indispensable  to  the  normal 
functioning  capacity  of  protoplasm,  and  it  is  well  to  ask 
ourselves  whether  this  fact  cannot  be  exploited  for  the 
benefit  of  the  patient's  tissues  in  the  fight  against  diseased 
processes.  Perhaps  this  suggests  an  explanation  of  the 
fact  that  certain  antiseptically  rather  inert  substances  are 
more  potent  in  combating  local  infections  than  are  power- 
ful antiseptics.  I  might  refer  to  the  comparatively  greater 
efficiency  of  zinc  salts  as  compared  with,  say,  silver  or 
mercury  salts  in  the  treatment  of  diplobacillary  conjuncti- 
vitis. Another  development  we  may  see  in  the  treatment 
of  local  infections  is  the  use  of  physical  agencies,  especially 
heat  and  light.  Thermo-chauffage  has  proved  a  most 
valuable  addition  to  our  therapeutic  armamentarium,  and 
its  application  will,  I  am  sure,  be  extended.  The  steam 
spray  or  atmotherapy  (Golesceano)  for  ocular  and  nasal 
lesions  deserves  an  extended  trial  both  by  o])hthalmic  and 
rliinological  surgeons.  Massage  should  also  find  a  place 
in  our  therapeutic  ryyime.  At  present  its  ap])lication  is 
more  or  less  confined  to  glaucoma  (before  and  after 
operation). 

Light    is     practically    entirely    neglected     in    ()])hthal- 
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mology,  though  Finsou  showed  its  efficacy  in  many  forms 
of  local  infections.  Cridland  lias  made  the  interesting 
observation  that  oczematous  kerato- conjunctivitis,  other- 
wise "  strumous  o})hthalinia/'  is  })articuhirly  prevalent  in 
coal-bearing  districts.  Tn  my  opinion  this  tendency  may 
be  due  to  the  lack  of  sunshine  in  these  smoky  districts. 
This  lack  of  the  sun's  influence  might  well  be  replaced  by 
artificial  or  concentrated  sunshine  in  the  form  of  Finsen 
light  in  the  treatment  of  strumous  ophthalmia. 

Electricity  is  but  little  used  by  us  except  in  the  form 
of  the  electro-cautery.  This  is  a  thermal  application  only, 
and  is  a  severe  indictment  as  to  our  knowledge  of  the 
uses  of  electricity.  lonisation  has  been  given  a  faint- 
hearted trial,  but  we  all  but  ignore  the  uses  of  the  high- 
frequency  current,  diathermy,  galvanism,  X  rays  and 
radium,  though  certainly  we  should  be  inclined  to  use 
radium  more  frequently  if  it  couUl  be  conveniently 
obtained  and  applied  in   proper  doses. 

Another  feature  of  future  ophthalmic  practice  will  be 
some  development  of  psychotherapy,  as  undoubtedly  a 
good  many  of  our  patients  are  likely  to  get  relief  from 
this  form  of  treatment,  whether  it  is  accompanied  by  a 
pair  of  glasses  or  not. 

Secondary  Infections   (Sub-infections). 

It  must  be  assumed  that  the  primary  source  of  systemic 
infection  is  from  outside.  The  organisms  generally  gain 
an  entrance  to  the  body  through  its  orifices.  Tlio  main 
and  primary  portals  of  infection  are  undoubtedly  the 
mouth  and  upper  respiratory  passages,  and  from  these 
regions  infection  spreads  all  over  the  body.  We  are  alive 
to  the  importance  of  oral  sepsis,  especially  that  arising 
from  the  teeth,  but  we  are  apt  to  overlook  the  tonsils  and 
the  nose  and  pharynx.  "  Colds  ^'  in  the  heads  are  a 
prolific  source  of  infection,  and  the  prevention  and  cure  of 
colds  is  a  subject  which  should  be  given  first  place  for 
investigation  and  research  by  those  who  are  concerned  in 
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the  maintenance  of  the  health  and  efficiency  of  the  nation. 
Apart  from  the  avoidance  of  considerable  personal  distress 
to  the  afflicted  and  the  preventioji  of  multitudinous, 
secondary  effects,  the  suppression  of  colds  would  be 
economically  more  profitable  to  the  State  than  probably 
any  other  single  prophylactic  measure  which  might  be 
adopted  in  the  interest  of  the  health  of  the  public.  A 
good  many  of  those  headaches  in  which  there  is  little  or 
no  refractive  or  muscular  error,  and  for  which  weak 
glasses,  modified  periodically,  are  often  given  with  little 
effect,  have  been  shown  to  be  due  to  blocking  of  the  inlet 
of  the  frontal  sinus  (called  by  Sluder  "  vacuum  head- 
aches''),  and  are  immediately  cured  by  opening  up  the 
communication  between  the  sinus  and  the  nose.  In  these 
cases  there  is  no  sign  of  suppuration,  and  they  would  all,, 
no  doubt,  be  returned  to  us  by  rhinologists  as  having 
nothing  wrong  with  the  nose. 

Headaches  and  asthenopia  are  frequently  due  to  similar 
obstruction  of  the  openings  or  inflammation  of  the 
ethmoidal  and  sphenoidal  cells,  and  in  children  I  am  sure 
these  symptoms  are  often  due  to  adenoids.  i\Iany  of  these 
ocular  conditions  which  are  purely  secondary  to  nasal 
diseases  will  occur  to  you,  and  I  am  convinced  that  head 
and  laryngoscopic  mirrors,  even  with  only  a  limited 
capacity  to  use  them,  and  a  tongue  depressor,  should  be  an 
essential  part  of  an  ophthalmic  surgeon's  equipment. 

Less  obvious  source  of  infection  is  the  ear,  but  suppura- 
tion would  proba])ly  be  present  to  direct  the  surgeon's 
attention  to  the  lesion  ;  but  even  then  the  primary  lesion 
would  probably  be  in  the  pharynx.  I  am  not  suggesting 
that  the  ophthalmic  surgeon  is  to  undertake  the  responsi- 
bility of  nial-w'i ng  an  exact  diagnosis  in  such  cases,  but  he 
should  know  when  it  is  necessary  to  call  to  his  aid  the 
rhinologist,  aurist,  dentist,  radiographer,  etc.,  to  settle  the 
variou.s  points  in  cpjestion. 

To  pass  furllK.T  ;^l()Jl^^•  the  gastro-intestinal  tract,  which 
innnediately  after  l>irt)i  ac(jnires  a  mixed  crop  of  organisms, 
some,    n(j  dould,    )i;irniless   and   esscnlial    to   extra-ulcrina 
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life,    others    of    doubtful    utility    aiid    capable    of    bein^- 
actively  injurious. 

Our  knowledge  of  normal  digestive  processes  is  incom- 
plete, and  as  to  abnormal  chemical  or  septic  proces.ses 
taking  place  between  the  mouth  and  the  rectum  it  is 
infinitely  more  so.  Whether  the  deleterious  effects  of 
intestinal  toxaemia  are  due  to  faulty  chemistry  or  to 
organismal  action  or  both  is  entirely  a  matter  of  con- 
jecture, and  more  exact  knowledge  is  greatly  to  be  desired. 
What  are  the  secondary  effects  on  the  eye  of  disturbance 
of  function  of  the  stomach,  duodenum,  liver  and  bile-ducts, 
pancreas,  small  and  large  intestine,  appendix,  spleen, 
kidneys,  suprarenals,  bladder,  prostate,  uterus  and  ovaries, 
seminal  vesicles  and  testicles  ?  I  think  we  must  admit 
that  we  have  little  exact  information  on  the  matter. 
Further,  what  are  the  causes  of  the  disturbance  of  function 
in  these  organs  ?  Is  it  microbic,  or  due  to  some  chemical 
error  arising  out  of  some  inherent  failure  of  cellular 
action,  and  how  far  can  this  microbic  action  be  modified 
by  the  character  of  the  diet  ?  The  failure  of  production 
of  glandular  antitoxin  as  in  some  thyroid  diseases  seems 
to  be  an  occasional  explanation.  Even  this  may  be  a 
secondary  effect  of  organismal  activity,  but  we  should 
remember  that  the  diseased  conditions  might  be  checked 
by  supplementing  the  supply  of  the  glandular  (internal) 
secretion,  thus  increasing  the  amount  of  antitoxin  or 
breaking  a  vicious  circle. 

The  sexual  organs  have  received  a  certain  amount  of 
attention  with  regard  to  their  influence  on  affections  of 
the  eye  ("The  Influence  of  the  Sexual  Organs  on  the 
Affections  of  the  Eye  in  Women,''  Lloyd  Owen,  Middlemore 
Lecture,  1908).  Many  diseases  are  notoriously  more 
common  in  women  than  in  men,  and  I  would  particularly 
mention  chronic  iridocyclitis,  most  persistent  in  its  course 
and  little  amenable  to  local  treatment,  as  being  often  due 
to  uterine  or  ovarian  disease,  and  the  opinion  of  a  gyuteco- 
logist  should  more  frequently  be  sought  to  elucidate  the 
origin  of  this  class  of  case. 
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Urethral  diseases  in  men  we  are  more  familiar  with, 
and  they  are  more  generally  recognised  as  a  cause  of  eye 
disease.  Metastatic  conjunctivitis  due  to  gonorrhoea  is  a 
case  in  point,  but  what  is  more  common  and  serious, 
though  not  so  universally  admitted,  is  the  urethral  origin 
of  many  cases  of  iritis,  irido-cyclitis,  and,  perhaps, 
choroiditis.  Wherever  there  is  the  slightest  doubt  as  to 
the  origin  of  such  diseases  we  should  refer  them  to  a 
urologist  and  a  bacteriologist  for  an  opinion,  since  few 
of  us  w^ould  feel  capable  of  expressing  an  opinion  on  the 
condition  of  the  posterior  urethra  or  vesiculae  seminales 
of  our  patients,  even  if  we  were  prepared  to  make  the 
examination. 

Secondary  tuberculous  infections  are  undoubtedh^ 
varied  and  numerous.  Harrison  Butler  has  enlightened 
us  on  many  of  these  cases.  The  primary  focus  may  be 
situated  in  different  parts  of  the  body,  but  I  believe  that, 
as  a  rule,  it  is  to  be  found  in  lymphatic  glands,  Avhich  may 
be  obvious  irTthe  neck  or  hidden  away  in  the  chest  or 
abdomen.  Here  the  help  of  the  physician  and  radiologist 
should  prove  valuable. 

Degenerations. 

These  form  a  large  proportion  of  the  diseases  of  the  eye 
with  which  we  have  to  deal,  e.  g.  cataract,  glaucoma, 
retinal  and  choroidal  arteriosclerosis,  pigmentary  degenera- 
tion of  the  retina,  primary  optic  atrophy. 

In  approaching  the  subject  we  are  immediately  faced 
with  the  question.  Why  do  tissues  degenerate  ?  My  own 
idea  is  that  degeneration  of  tissue  is  due  to  failure  of 
nutrition  of  the  elements,  and  that  the  degeneration  is  a 
secondary  process.  I  think  retinal  pigment  dies  because 
its  nutritional  supply  from  the  choroid  becomes  defective 
either  in  quantity  or  quality  or  both,  owing,  as  I  think, 
to  changes  in  the  c]iorio-ca})illaris,  and  it  is  our  duty  to 
try  and  solve  the  riddle  as  to  why  the  choroidal  vessels 
become  sclerosed  or  otherwise  altered.  The  same  argu- 
ment applies  to  degeneration  of  tlie  lens  jind  to  glaucoma, 
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wheiH3  increased  tension  occurs  us  a  secondary  cfYect  of 
vascular  or  lynipliatic  clianges.  It  may  ])e  that  all 
degenerations  are  simply  tlie  hite  effects  of  systemic 
infections  which  exercise  their  baneful  influences  on  the 
nutritional  supply  of  the  tissues  which  undergo  degenera- 
tion. Hitherto  our  efforts  towards  the  alleviation  of 
degenerative  changes  have  been  directed  to  the  late  or 
end-results  of  this  chronic  poisoning,  e.  g.  the  removal  oi 
the  cataractous  lens,  the  reduction  of  blood-pressure  in 
arteriosclerosis,  the  reduction  of  intra-ocular  tension  in 
glaucoma,  etc.  This  is  obviously  attacking  the  disease 
at  a  period  so  late  that  alleviation  rather  than  cure  is 
aimed  at.  In  the  future  we  may  hope  to  make  an  early 
diagnosis  of  tlie  poisonous  processes,  and  by  their  sup- 
pression render  treatment  of  the  secondary  effect  un- 
necessary ;  and  even  if  the  toxic  processes  cannot  be 
entirely  eliminated,  their  partial  control  should  render  our 
efforts  to  relieve  the  end-effects,  e.  g.  operations  for 
cataract,  much  more  likely  to  be  successful. 

Progressive  myopia  may  be  regarded  as  a  diseased  con- 
dition, in  which  the  scleral  tissue  becomes  softened  or 
degenerated  as  the  result  of  a  chronic  inflammation  or  of 
some  inherent  hereditary  tendency  of  a  primary  character. 
Here,  again,  I  am  inclined  to  think  that  there  is  a  toxa^mic 
element  which  is  unfavourable  to  the  nutrition  of  the 
choroid  and  sclera,  and  this  is  better  combated  by  main- 
taining good  physical  tone  than  by  any  restriction  in  the 
use  of  the  eyes.  The  environment  in  which  the  child 
works  is  more  important  than  the  kind  of  work  he  does. 
In  my  opinion,  myopia  schools  should  be  open-air  schools, 
but  the  methods  adopted  in  the  London  schools  are  com- 
mendable because  this  form  of  oral  and  manipulative 
education  calls  for  more  individual  attention,  and  is  better 
adapted  for  scholars  in  any  s})hcre  of  life  whether  the 
eyes  are  nornuil  or  not. 

Resume. 
To    sum    up    the    views    suggested    in    this    diffuse  and 
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discursive  paper  I  should  say  we  must  have  a  clear  con- 
ception of  disease  as  disordered  physiology.  Much  of  our 
imperfect  knowledge  of  pathology  arises  from  imperfect 
knowledge  of  physiology.  We  must  have  a  sound  grasp 
not  only  of  ocular  physiology,  but  of  those  general  physio- 
logical processes  the  disturbance  of  which  may  lead  to 
secondary  disturbances  in  the  eye.  Disordered  ocular 
functions  must  be  closely  observed,  and  if  possible  treated 
before  they  produce  physical  signs.  In  order  to  help  us 
to  make  observations  and  to  make  full  use  of  our  clinical 
material  we  should  have  trained  men — registrars  or  some 
such  more  or  less  full-timed  and  paid  officials — to  take 
notes  on  cases.  Observations  should  be  supplied  to  the 
surgeon,  who  should  then  supply  the  "  insight/'  The 
patient  must  be  our  primary  consideration ;  the  virus  and 
the  "  disease  ''  must  take  a  secondary  place. 

In  aetiological  diagnosis  full  advantage  should  be  taken 
of  the  help  which  may  be  given  by  colleagues — more 
"  team  work  ''  is  necessary.  Further  developments  in 
diagnostic  methods,  especially  on  biochemical  and  bio- 
physical lines,  are  hoped  for. 

Preventive  treatment  should  be  aimed  at  whenever 
possible,  e.  g.  by  improving  the  environment,  encouraging 
of  physical  culture,  etc.,  in  the  young  particularly,  and  by 
treatment  of  systemic  infections  and  disturbances  of 
nutrition. 

Curative  treatment  of  sahinfections  should  aim  at  disin- 
fection of  the  primary  lesion,  supplemented  by  anti- 
infective  or  antitoxic  remedies,  if  such  can  be  found. 
Hormone-therapy  will  often  help  to  break  a  vicious  circle. 
Physical  and  psychological  methods  will  largely  supplant 
medicinal  means.  The  pharmacopoeia  of  the  future  will 
probably  be  reduced  rather  than  increased  in  size. 

Artificial  appliances  intended  to  replace  disordered 
functions  are  to  be  avoided  as  far  as  possible  and  restora- 
tion of  the  natural  function  is  to  be  aimed  at. 
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2.    The.  disability  of  hovioiiymous  hemianopsia. 
By  R.  Bkatson  Hird. 

DuuiNG  the  past  four  years,  up  till  (piite  recently,  pai-r 
of  my  military  duties  was  to  sit  on  ophthalmic  medicnl 
boards,  and  in  this  way  many  hundreds  of  wounded 
soldiers  and  pensioners  have  come  before  me  for  assess- 
ment of  damage  to  their  earning  capacity.  Amongst 
these  was  a  number  suffering  from  homonymous  hemi- 
anopsia due  to  head  injury. 

In  civil  practice  homonymous  hemianopsia  in  young 
people  is  a  rare  occurrence  ;  as  a  rule  our  patients  are 
elderly  and  suffering  from  vascular  degenerative  changes. 
The  cases  I  am  referring  to  now  have  occurred  in  young, 
otherwise  healthy  individuals,  with  the  greater  part  of 
their  active  life  before  them.  As  these  cases  may  come 
before  us  for  reassessment  of  damage  to  their  earning 
capacity  a  discussion  on  this  subject  should  not  be  out  of 
place. 

Before  going  into  the  disability  of  homonymous 
hemianopsia  one  might  briefly  consider  the  disability 
caused  by  the  loss  of  one  eye.  When  a  person  loses  one 
eye  the  chief  visual  defects  are  as  follows  : 

(1)  The  visual  acuity  must  be  that  of  the  remaining 
eye,  which  may  be  normal  standard  or  below  this.  The 
patient  may  have  lost  the  better  or  master  eye.  In  any 
case  even  if  the  acuity  was  normal  in  both  eyes  before  it 
will  never  be  quite  as  good,  for  we  all  know  that  binocular 
acuity  is  higher  than  monocular  as  a  rule. 

(2)  There  will  be  loss  of  binocular  vision.  This 
question  always  arises  when  the  loss  of  one  eye  is  being 
considered.  Is  it  as  great  as  some  people  have  been  apt 
to  think  ?  It  is  true  it  is  important  with  regard  to 
certain  refinements  of  vision,  such  as  judging  the  distances 
and  position  of  objects,  their  solidarity,  etc.,  comprehended 
in  the  terms  of  perspective  and  stereoscopic  vision.      When 
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one  eye  has  been  lost,  we  of  course  have  no  longer  two 
unidentical  retinal  pictures,  but  certain  factors  remain 
unaffected,  one  of  these  being  shadow  effects.  In  viewing 
an  object  within  20  ft.  the  one-eyed  still  have  to  use 
their  accommodation,  and  usually  some  convergence — 
two  important  factors  in  estimating  the  position  of  an 
object.  This  is  supplemented  by  the  blurring  of  objects 
out  of  focus  either  in  front  of  or  behind  the  object 
looked  at.  Of  course  physiological  diplopia,  which 
augments  this  when  binocular  vision  is  present,  is  absent 
when  one  eye  has  been  lost.  When  an  object  is  viewed 
beyond  the  range  of  accommodation  distance  and  size  of 
objects  can  be  based  on  previous  knowledge  of  these,  and 
in  viewing  a  landscape  atmospheric  conditions  come  into 
play.  There  is  no  doubt  that  there  is  such  a  thing  as 
monocular  stereoscopic  vision,  though  not  as  perfect  as  the 
binocular  type.  Personally  I  believe  this  loss  of  binocular 
vision  in  those  who  have  had  one  eye  removed  has  been 
over-estimated.  Most  people  get  over  this  disability,  and 
one  must  remember  that  every  individual  has  not  always 
got  the  highest  form  of  binocular  vision  developed. 
Many  two-eyed  people  cannot  use  a  stereoscope. 

(3)  Loss  of  one  fifth  of  the  visual  field,  this  being  of 
course  to  the  side  of  the  lost  eye.  This  is  not  a  very 
serious  defect.  The  temporal  field  extends  beyond  90 
degrees  from  the  fixation  point,  and  by  rotating  the  head 
to  the  blind  side  sufficient  panoramic  vision  for  all 
ordinary  purposes  can  be  obtained,  as  when  getting  about 
in  traffic,  etc. 

The  disability  from  the  loss  of  one  eye,  provided  the 
other  is  normal,  has  been  ])ut  at  50  per  cent,  by  the 
Pensions  Authorities.  This  is,  in  my  opinion,  reasonable 
enou<'-h  in  the  case  of  those  who  have  lost  an  eye  when 
fighting  for  tlieir  country,  but  is  higher  tlian  has  usually 
been  accepted  in  civil  practice.  This  Ims  been  estimated 
by  some  authorities  at  any  rate  at  25  ])cr  cent,  so  far  as 
loss  of  earning  capacity  goes.  A  ])oint  to  be  considered 
in   these  cases    is    ns  to   whether    an  arlidcial    eye   can   be 
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worn  properly,  and  the  presence  or  absence  of  any 
deformity  detracting  from  the  patient's  apjjearanco. 

Let  us  now  see  how  the  disaljility  of  lionionynioiis 
hemianopsia  compares  with  that  of  the  loss  of   one  eye. 

Homonymous  hemianopsia  may  be  right-sided  or  left- 
sided,  and  either  pure  or  complicated.  By  pure  J  mean 
homonymous  hemianopsia  without  any  other  symptoms. 
I  will  consider  this  first  as  it  is  the  common  type  in  my 
experience.  Usually  the  whole  of  one-half  of  the  field  is 
lost ;  if  it  is  only  ])artial  loss  the  disability  will  be  nothing 
like  so  great.  The  macula  is  practically  always  included 
in  the  seeing  half  of  each  field.  For  this  reason  the  dis- 
ability is  largely  confined  to  the  visual  field.  The  visual 
acuity  is,  in  some  cases  at  any  rate,  temporarily  disturbed, 
but  in  time  settles  down  to  what  it  was  before.  As  each 
macula  is  included  in  the  seeing  half  binocular  vision 
remains  present  as  complete  as  before  the  injury.  Kiglit 
homonymous  hemianopsia,  however,  is  the  more  trying 
condition,  because  when  reading  the  eyes  cannot  antici- 
pate, and  the  letters  and  words  have  to  be  fixed  each  in 
turn,  which  makes  reading  laborious  and  slow.  When 
the  left  half-field  is  absent  there  is  difficulty  in  picking 
up  the  following  line.  This  will  be  a  serious  drawback 
to  those  who  follow  a  clerical  or  scholastic  calling. 

The  loss  of  the  field  of  vision  is  that  of  one-half,  and 
therefore  much  more  serious  than  in  the  case  of  the  loss 
of  one  eye.  These  people  find  progression  difficult  as 
they  are  liable  to  bump  into  people  and  objects.  It  is  a 
source  of  considerable  danger  in  traffic.  If  a  person  has 
right  homonymous  hemianopsia,  when  crossing  the  road 
the  traffic  approaches  from  the  blind  side  for  the  first 
half  of  the  journey,  the  reverse  being  the  case  when  the 
defect  is  left-sided.  This  homonymous  hemianopsia  will 
be  a  greater  disability  to  those  who  follow  certain  occupa- 
tions, such  as  carters,  motor- drivers,  and  men  engaged 
where  there  is  dangerous  machinery,  etc.  Jn  fact,  it 
makes  the  following  of  such  occupations  practically  im- 
possible.     Indeed,  it   is   difficult   to    say   in   what   calling 
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homonymous  hemianopsia  would  not  be  a  serious  handicap. 
In  my  opinion  there  is  no  doubt  that  this  is  a  much  more 
serious  disability  than  the  loss  of  one  eye. 

Can  anything  be  done  to  alleviate  this  field  defect  and 
its  consequent  disability  ? 

Deaf  people  carry  about  apparatus — sometimes  rather 
complicated — in  order  to  get  over  their  defective  hearing. 
It  is  worth  it.  You  are  all  familiar  with  the  small 
mirror  fixed  on  motors  to  enable  the  driver  to  see  what 
is  coming  from  behind.  A  small  hand  mirror  carried  by 
a  person  suffering  from  homonymous  hemianopsia  is 
equally  useful,  and  only  requires  to  be  held  obliquely  in 
the  seeing  field,  and  in  that  way  a  mirrored  image  of  the 
objects  to  the  blind  side  is  obtained  and  seen.  This  will 
prove  of  considerable  value  in  crossing  roads,  etc.  I 
have  not  seen  this  suggestion  offered  by  anyone  before, 
and  I  commend  it  to  your  notice  because  1  have  satisfied 
myself  of  its  practical  value.  The  mirror  need  not  be  a 
large  one — about  6  in.  by  4  in.  with  a  folding  handle  so 
that  it  can  be  easily  carried  in  the  pocket  ready  for  use. 
The  images  are  of  course  revei-sed,  and  a  little  practice 
is  required  to  learn  to  place  objects  in  their  true  position. 
By  this  means  the  missing  half  of  the  field  of  vision  can 
to  a  large  extent  be  temporarily  supplied. 

Homonymous  hemianopsia  may  present  certain  ditti- 
culties  in  near  work  other  than  what  I  have  already 
referred  to.  It  is  a  known  fact  that  a  patient  witli 
homonymous  hemianopsia  cannot  bisect  a  horizontal  line, 
the  centre  being  usually  placed  nearer  the  end  which 
corresponds  to  the  blind  side  of  the  field.  This  shows 
the  possibility  of  difficulties  in  the  way  of  carrying  out 
accurate  work  in  handicraft.  Probably  the  best  explana- 
tion offered  has  been  that  it  is  due  to  the  fact  that 
periplieral  ])ortions  oi  the  liorizoutiil  line  correspond  to 
larger  visual  angles  tlum  more  cciitrjiJ  poil  ions  of  equal 
size;  even  with  a,  iioinial  v\v  il"  an  attempt  be  made  to 
bisect  a  horizontal  line  while  lixing  one  end  oi"  it  the 
central    liaJf    is    iiia(l(!    loo    srnall    just    as    in    ht'uiianopsia. 
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'IMio  jii'rangement  of  the  sensory  elements  along  a  meridian 
of  the  retina  is  siicii  (luit,  wliilc  liaving  a  same  functional 
value,  they  are  nioi-e  closely  placed  in  the  centi-iil  thiin  in 
the  peri{)heral  parts. 

Many  of  these  cases  of  honionynious  hemianoj)sia  due 
to  wounds  have  defects  of  the  skull,  bone  having  been 
removed,  and  the  patient  tiHMjuontly  complains  of  head- 
ache and  giddiness  on  bending.  There  is  also  the 
exposure  to  injury  to  be  taken  into  consideration. 

Let  us  now  consider  com})licated  homonymous  hemi- 
anopsia. Under  this  heading  I  am  not  considering 
hemianaesthesia  and  hemiplegia  met  with  especially  in 
lesions  of  the  posterior  portion  of  the  internal  capsule,  ])ut 
rather  those  disturbances  met  with  in  damage  to  the  left 
cerebral  hemisphere.  Those  chiefly  met  with  are  the 
following  : 

(1)  Mind-blindness — a  condition  in  which  the  person 
sees  objects  but  cannot  recognise  them  from  visual 
impressions  alone. 

(2)  Verbal  blindness  or  subcortical  alexia,  when  written 
and  printed  words  convey  no  meaning.  They  are  like 
an  unknown  foreign  language.  Such  a  person  can  write 
but  cannot  recognise  what  has  been  written.  This  may 
go  so  far  as  to  affect  even  the  recognition  of  letters, 
figures,  and  music.  If  the  person  cannot  write  spontane- 
ously or  from  dictation  the  condition  is  known  as  agraj)hia 
or  cortical  alexia. 

(•3)  Verbal  deafness  or  inability  to  understand  spoken 
speech. 

(4)  Dyslexia  or  failure  to  read  for  more  than  a  very 
short  time,  recovery  taking  place  after  a  rest.  In  this 
way  a  few  words  only  are  read  at  a  time. 

(5)  Amnesic  colour-blindness — that  is  to  say  the  patient 
can  see  colours  but  is  unable  to  name  them. 

(6)  Interference  with  orientation  and  other  phenomena 
which  have  been  so  ably  described  by  Gord(>n  Holmes 
and  recently  published  in  the  British  Journal  of  Ophthal- 
mology.     I  have  only  had  one  of  these  complicated  cases 
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througli  my  hands  amongst  the  wounded  seen  by  me. 
This  was  an  officer  who  had  had  the  greater  part  of  the 
posterior  portion  of  his  left  cerebral  hemisphere  severely 
damaged  by  a  gunshot  wound.  He  had  great  difficulty 
in  reading  quite  apart  from  his  right  homonymous 
hemianopsia. 

How  are  we  to  assess  the  disability  in  these  cases  of 
homonymous  hemianopsia  ? 

Pure  cases  I  think  should  be  assessed  at  60  to  70  per 
cent.,  giving  perhaps  the  higher  amount  to  those  which 
are  right-sided ;  the  complicated  cases  should  be  assessed 
still  higher  and  may  most  of  them  be  put  at  100  per 
cent.  In  fact  these  cases  of  homonymous  hemianopsia 
are  so  few  that  it  would  not  matter  much  if  they  were 
all  assessed  very  high  as  it  is  a  most  troublesome 
disability  I  am  sure. 


3.   On  the  removal  of  lenses  dislocated  into  the  vitreous. 

By  T.  Harrison  Butler. 

In  the  Annals  of  Ophthalmology,  vol.  xxiv,  p.  496, 1915, 
Howard  S.  Paine,  of  Green  Falls,  New  York,  describes 
the  good  results  he  has  had  in  recovering  lenses 
from  the  vitreous.  The  secret  of  his  success  may  be 
summed  up  in  the  single  phrase,  "  adequate  illumination 
of  the  lens  as  it  lies  deep  in  the  eye."  Paine  quotes 
author  after  author  who  give  the  opinion  that  it  is  futile 
to  attempt  to  remove  these  lenses.  Meller,  for  example, 
states  that  any  attempt  to  extract  a  lens  lost  in  the 
vitreous  is  useless,  and  results  only  in  further  injury  to 
the  eye.  ^ly  own  experience  coincides  with  those  voiced 
])y  J^aine.  I  have  tried  with  the  vectis  to  dredge  out 
the  lens,  I  have  lost  vitreous,  but  until  I  read  Paine's 
paper  1  lind  no  success.  About  a  month  ago  a  man  came 
to  tlie  liirmingham  Kyo  Hospital  and  gave  the  history 
that   lie    had    received    a  severe   blow   upon    tin;  left  eye. 


REMOVAL  OF  LKNSES   DISLOCATED    INTO   THE    VITKEOUS.        I]o9 

The  lens  was  seen  floating  in  tlie  vitreous.  The  right 
eye  had  suffered  a  similar  accident  and  had  been  c<jni- 
])letely  lost  from  subsecjuent  iridocyclitis.  1  decided  to 
try  to  remove  the  lens,  and  if  possible  save  the  second 
eye  from  the  fate  of  the  first.  Kemembta-ing  Paine's  paper 
I  had  a  strono-  li^^ht  focussed  upon  the  eye.  I  made  a 
large  corneal  section,  and  having  a  good  view  of  the  lens 
in  the  vitreous  removed  it  at  the  first  trial  with  Taylor's 
vectis.  A  moderate  amount  of  vitreous  escaped  at  the 
time  of  the  section,  but  little  move  during  the  extraction. 
Unfortunately  the  iris  prolapsed  freely,  and  four  days 
later  I  was  compelled  to  excise  it  under  a  general  anaes- 
thetic. The  wound  took  a  long  time  to  heal  but  ulti- 
mately closed  firmly.  A  month  later  the  wound  had 
completely  healed,  and  there  was  no  trace  of  any  iris  in 
the  scar.  The  pupil  was  drawn  up,  and  there  was  no 
useful  vision.  I  propose  to  perform  iridotomy,  and  hope 
for  at  least  enough  vision  to  enable  my  patient  to  get 
about  alone.  I  fear  that  I  have  to  register  another 
failure,  but  I  propose  to  try  again  with  a  modified  opera- 
tion. I  have  looked  up  Paine's  paper,  and  find  that  my 
method  was  not  identical  with  his.  He  instils  atropine 
twenty-four  hours  before  operating  and  then  half  an  hour 
before  the  patient  is  put  upon  the  table  he  gives  10  gr.  of 
veronal  and  a  hypodermic  of  morphine.  The  speculum  is 
raised  by  the  assistant  if  vitreous  appears.  The  section 
is  to  be  made  with  a  long  conjunctival  bridge.  The 
brid2:e  is  tied  with  two  silk  threads  and  cut  between  them. 
Iridectomy  follows  and  is  generally  difficult  because  the 
vitreous  presses  back  the  iris,  and  it  tends  to  escape  the 
forceps.  The  vitreous  is  now  illuminated  by  a  20-candle- 
power  lamp  focussed  with  a  lens.  The  crystalline  is 
gently  drawn  up  with  a  lens  hook  on  to  a  Smith's  flat 
spoon  and  expressed  by  gentle  pressure.  The  conjunc- 
tival bridge  is  then  tied  by  the  threads.  I  am  able  to  show 
you  a  patient  with  double  congenital  subluxation  of  the 
lens — a  familial  aifection  in  her  case.  A  week  ago  the  left 
lens  fell  into  the  vitreous.      She  has  had  considerable  pain 


360       REMOVAL  OF  LENSES   DISLOCATED   INTO   THE    VITREOUS. 

and  the  tension  of  the  eye  has  been  raised.  The  eye  is 
still  tender  and  injected.  Under  the  influence  of  rest  in 
bed,  a  compressive  bandage,  atropine  and  the  hot-box  all 
the  symptoms  are  diminishing  in  intensity,  and  I  propose 
to  wait  till  the  eye  is  quiet  and  then  try  to  extract  the 
lens  after  a  free  preliminar}-  iridectomy.  I  propose  to  use 
the  new  point-o'-light  lamp,  which  I  have  brought  for  your 
inspection.  I  have  had  it  mounted  upon  a  stand  at  a 
height  convenient  for  focussing  upon  the  eye,  and  I  am 
sure  that  with  its  aid  I  shall  get  a  clear  view  of  the  lens 
lying  in  the  vitreous.  (The  lens  was  illuminated  b}^  the 
200  c.p.  point-o^-light  lamp  and  distinctly  seen  lying  in  the 
vitreous  in  the  lower  segment  of  the   eye.) 

The  light  Avill  be  shaded  above  by  a  metal  cylinder, 
and  a  similar  cylinder  will  be  fitted  below  in  such  wise 
that  it  can  be  hinged  back  when  general  illumination  is 
required  and  closed  for  focal  illumination.  There  will  be 
a  half  diamond- shaped  notch  in  each  cylinder,  so  that  as 
the  lower  cylinder  is  raised  a  diamond-shaped  opening 
remains,  which  can  be  regulated  as  to  size  by  raising  or 
lowering  the  lower  cylinder.  It  is  essential  not  to  see 
the  light  because  it  gives  rise  to  a  temporary  scotoma. 

The  subsequent  history  of  the  patient  was  communicated 
to  the  Oxford  meeting  of  the  Society  in  June.  An  attempt 
was  made  to  perform  preliminary  iridectomy  to  avoid  the 
liability  to  iris  prolapse.  An  incision  was  made  with  a 
bent  broad-needle  and  Matthieu's  forceps  inserted  to 
grasp  the  iris.  The  iris,  however,  was  pressed  back  by 
the  vitreous  and  it  could  not  be  seized  by  the  forceps. 
A  little  vitreous  escaped,  so  nothing  further  was  done.  A 
fortnight  later  an  incision  was  made  from  limbus  to 
limbus  almost  at  the  semi-diameter  and  the  section  com- 
pleted in  corneal  tissue.  The  speculum  was  at  once  held 
forward  by  my  house-surgeon  and  little,  if  any,  vitreous 
esca})ed.  'I'Ik^  hnis  floated  forward  and  was  expressed  by 
very  gentle  pressui-c  without  loss  of  vitreous.  'I^ho  pupil 
was  fully  dilated  with  ati-opine  and  no  attem])t  was  made 
to  ])erfoi-n)  ii'idcctouiy .       H(>;ding  was  i-npid  jind  uneventful 
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tind  in  ten  days  the  patient  went  liome.  Fourteen  days 
after  the  operation  the  eye  was  wliite  and  the  wound 
firmly  healed.  Tho  fundus  could  not  be  seen  because  of 
general  vitreous  haze.  The  tension  is  normal,  and  1  have 
every  hope  that  useful  vision  will  be  regained.  The 
whole  operation  was  performed  under  ])oint-o'-light 
illumination  and  a  clear  view  of  the  lens  was  obtained 
at  every  stage  of  the  operation. 

At  the  Oxford  meeting  on  June  3rd,  1919,  Mr.  Harrison 
Butler  gave  an  account  of  the  subsequent  history  of  the 
two  patients. 

The  first  can  get  about  nicely  after  iridotomy.  The  result 
in  the  second  case  is  surgically  perfect  and  the  normal 
fundus  is  clearly  visible.  Unfortunately  the  eye  is 
amblyopic  and  the  patient  states  that  she  has  never  seen 
with  it.      The  best  vision  is  g-'^j-  barely. 


4.  Discussion  :   The  use  of  sera  and  vaccines  in  eye   work. 

Opening  Paper. 
By  B.  H.  StClair  Roberts. 

Immunisation  is  such  an  important  aid  in  the  treatment 
of  various  eye  conditions  that  one  needs  no  apology  for 
bringing  it  forward  as  a  subject  suitable  for  discussion. 
It  is  a  form  of  treatment  which  is  still  in  its  infancy,  and 
one  must  therefore  necessarily  expect  much  divergence  of 
opinion  as  to  the  efficacy  of  the  various  pre])arations,  their 
dosage,  and  the  intervals  that  must  ehipse  before  re]ie;iting 
the  dose. 

Immunity  may  be — 

(1)  Natural,  where  the  organism  is  natuially  not  sus- 
ceptible to  the  poison. 

(2)  (a)  Acquired,  either  developed  as  a  result  of  re- 
covery from  an  infective  process,  or  by  the  artificial 
introduction    of    o-raduallv    increasinir   doses   of   the   toxin 
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(active  immunity).  (h)  Produced  by  introducing  an  anti- 
dote to  the  poison  in  tlie  shape  of  animal  serum  previously 
immunised  (passive  immunity). 

In  regard  to  eye  infections,  the  area  of  surface  involved 
is  so  small  and  self-contained  that  natural  immunising 
substances  can  only  be  manufactured  to  a  limited  extent, 
and  one  must  as  quickly  as  possible  stimulate  the  general 
resistance  of  the  body  by  the  introduction  of  an  appro- 
priate vaccine — e.  g.  in  pneumococcal  infection  of  the 
lungs  a  large  surface  is  involved  and  the  antibodies  are 
produced  in  large  quantity,  but  this  is  not  so  when  the 
pneumococci  invade  the  cornea,  for  the  whole  cornea  may 
be  destroyed  before  a  sufficient  quantity  of  the  antibodies 
are  formed  naturally. 

The  general  considerations  which  hold  good  in  regard 
to  dosage  are — 

(1)  The  relative  toxicity  of  the  vaccine,  which  depends 
partly  on  the  organism  and  partly  on  its  method  of  prepa- 
ration. 

(2)  The  accessibility  of  the  part,  for  in  order  that  an 
adequate  supply  of  immunising  substances  may  reach  the 
part  the  stimulus  applied  to  their  formation  must  corre- 
spond— e.  g.  in  parts  far  removed  like  the  cornea  and  the 
conjunctiva  the  dose  must  be  greater. 

Estimation  of  the  opsonic  index,  the  local  condition,  the 
pulse, temperature,  etc.,  will  be  guides  in  determining  future 
doses  and  the  intervals  between  their  administration. 

Diphtheritic  serum  is  truly  specific,  and  everyone  has 
seen  how  rapidly  a  purely  diphtheritic  conjunctivitis  dis- 
appears after  its  administration. 

I  call  to  mind  two  cases  of  diphtheritic  conjunctivitis 
which  occurred  at  the  same  time  in  my  practice.  When 
first  seen  the  conjunctiva)  of  both  children  were  involved, 
but  the  cornea)  of  the  one  were  already  hazy.  Ad- 
ministration of  lieavy  doses  of  diphtheritic  serum  rapidly 
cured  the  case  in  which  the  conjunctivas  only  were  involved, 
but  it  failed  to  prevent  the  cornea)  becoming  completely 
^)pa(jiH'  in  the  second  case. 
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The  use  ot  tlie  otlicr  specific  sera,  vi/,.  those  of  tetanus 
tuid  liydrophobia,  jire  so  seldom  called  for  in  eye  work 
that  one  cannot  from  practical  experience  form  any  opinion 
as  to  their  efHcacy. 

To  revert  to  diphtheritic  serum,  it  has  been  my  practice 
to  use  it  in  other  infections — e.  g.  post-operative  ;  or  after 
perforating  injuries,  or  infected  ulcers — the  so-called  para- 
specific  treatment  of  Darier.  I  have  given  it  subcuta- 
neously  and  in  water  by  mouth  and  have  thought  that  it 
has  been  beneficial.  It  would  be  interesting  to  have 
expressions  of  opinion  as  to  its  utility  in  this  connection. 

The  use  of  a  mixed  staphylococcal  vaccine  in  the  treat- 
ment of  recurrent  hordeola  I  have  always  found  satis- 
factory, and  cases  of  marginal  blepharitis  and  eczema  of 
the  conjunctiva  have  benefited. 

Corneal  ulceration  in  association  with  acne  is  best 
treated  with  a  mixed  autogenous  staphylococcal  acne 
vaccine  ;  I  have  seen  many  of  these  chronic  and  trouble- 
some cases  cured  or  greatly  improved. 

Serpiginous  ulcers,  apart  from  local  treatment,  I  have 
usually  treated  with  diphtheritic  serum,  given  subcu- 
taneously  or  by  mouth  ;  it  appeared  to  do  good.  I  have 
had  no  experience  of  the  antipneumococcal  serum  of 
Roemer  or  pneumococcal  vaccine. 

The  use  of  stock  gonococcal  vaccine  has  given  good 
results  in  gonorrluL^al  invasion  of  the  uveal  tract ;  there 
is  usually  a  marked  improvement  after  three  or  four 
injections  given  at  intervals  of  fourteen  days  and  in  large 
doses — 250  million. 

I  have  not  used  the  vaccine  in  ophthalmia  neonatorum, 
for  with  early  and  efficient  local  treatment  one  now 
seldom  sees  the  cornea  involved. 

In  the  gonorrh(L^al  conjunctivitis  of  the  adult  with  the 
cornea  involved  no  doubt  it  woukl  be  advisable  to  use  it, 
and  if  such  a  case  came  my  way  it  would  bo  triod. 

The  use  of  tuberculins  is  one  of  doubt  and  un- 
certainty. 

In    regard    to   diagnosis,  Calmette's  reaction  seems  to 
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have  been  almost  entirely  given  up,  and  from  the  various 
reports  of  the  damage  done,  quite  rightly  so.  i 

I  have  most  frequently  used  von  Pirquet's  skin  reaction, 
but  is  it  really  reliable  as  a  diagnostic  test  ? 

Is  the  injection  of  old  tuberculin  for  diagnosis  a  safe 
and  reliable  procedure  ?  Is  there  not  a  risk  of  setting 
up  a  local  reaction  in  the  eye  which  would  cause  further 
loss  of  vision  ? 

I  have  used  tuberculin  for  iritis,  choroiditis,  optic 
neuritis — keratitis  and  scleritis.  I  have  not  used  it  in 
phlyctenular  conditions,  as  local  and  hygienic  treatment 
usually  suffice.  Of  the  various  preparations,  T.R.,  B.E. 
and  P.T.O.  have  been  used,  commencing  in  small  doses 
and  gradually  increasing. 

Of  the  therapeutic  value  of  the  various  preparations  I 
am  unable  to  express  a  very  definite  opinion.  There 
have  been  some  successes  and  man}^  disappointments,  and 
when  one  considers  the  prolonged  periods  over  which  the 
treatment  must  be  given,  one  sometimes  wonders  if 
tuberculin  in  eye  work  is  of  any  real  value,  or  whether 
cure  has  taken  place  naturally  or  even  in  spite  of  the 
treatment. 

In  opening  this  discussion,  I  do  so  in  a  spirit  of 
inquiry  rather  than  of  dogmatism,  and  admit  that  I  have 
treated  the  subject  in  an  incomplete  manner,  but  have 
endeavoured  as  far  as  possible  to  limit  my  remarks  to  the 
sera  and  vaccines  that  I  have  actually  used. 

Mr.  Jameson  Evans 

stated  that  he  had  used  diphtheritic  antitoxin  with  good 
effect  whether  given  subcutaneously  or  by  mouth.  He 
liad  used  acne  vaccine  but  with  no  good  effect.  ^I'uber- 
culin  T.H.  was  useful  in  strumous  keratitis,  choroiditis 
and  scleritis.  Injections  of  old  tuberculin  as  a  test  did 
no  harm.  von  Pircpiet^s  test  was  of  distinct  value, 
especially  if  negative.  Phlyctenular  conditions  sometimes 
showed  great  improvement  after  cutaneous  tests.  He 
expressed    tlic    opinion    tlnit    the    (juestion    of    dosage    of 
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vaccines  is  one  that  is  of  importance  to  decide,  and  needs 
to  be  worked  out  by  collaboration  of  the  ophthalmologist 
and  the  chemical  pathologist. 

Mr.   Haiuuson   I^utlkr 

stated  that  he  had  used  both  gonococcal  seruni  and  vaccine 
in  the  treatment  of  gonococcal  iritis.  He  thcjiight  that 
he  had  obtained  benefit,  but  he  pointed  out  that  so  many 
factors  were  present  that  it  was  not  possible  to  be  certain 
without  far  more  experience.  The  gonococcal  serum  was 
very  liable  to  cause  serum  disease.  He  used  paraspecific 
therapy  as  a  routine  in  cases  where  eyes  became  inflamed 
after  operation,  and  he  had  little  doubt  that  injections  of 
10  c.cm.  of  a  sensitised  serum  exerted  a  powerful  action 
in  some  of  these  cases.  Normal  horse-serum  Avas  valuable, 
but  the  action  of  antidiphtheritic  or  antistreptococcal 
sera  was  more  certain  and  energetic.  He  gave  two 
injections  within  a  fortnight,  the  second  to  neutralise 
anaphylaxis.  He  had  given  serum  by  the  mouth  on 
several  occasions,  but  regarded  it  as  perfectly  futile.  He 
believed  that  it  was  digested  just  as  raw  meat  would  be, 
and  with  as  much  therapeutic  action.  Paraspecific  therapy 
was  one  of  the  many  valuable  methods  of  treatment  we 
owe  to  Darier.  The  speaker  had  never  seen  any  effect 
from  antipneumococcal  serum  in  serpent  ulcer,  and  he 
reminded  the  Society  that  dropping  raw  meat-juice  on  to 
an  ulcer  was  an  old  remedy  and  probably  a  useless  one. 
Calmette^s  test  was  a  very  dangerous  one,  and  in  his 
hands  had  liad  tragic  results.  After  using  tuberculin 
constantly  for  many  years  the  operator  was  certain  that 
in  many  cases  it  was  an  exceedingly  valuable  remedy,  but 
it  was  sometimes  useless — occasionally  harmful.  Unfor- 
tunately there  was  little  or  no  indication  when  it  was 
contra-indicated.  He  used  injections  of  old  tuberculin  as 
a  test  of  tuberculosis,  but  used  T.R.  exclusively  for  treat- 
ment. In  strumous  cases,  especially  phlyctenulosis,  T.R. 
in  doses  of  ^uVo  ^^&-  ^cted  like  a  charm.  In  such  cases 
one   injection,  or   at  most  two,  was  sufficient,  for    if    tlu? 
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initial  injections  liad  not  the  desired  effect  repetition  was 
useless.  T.R.  was  valuable  in  solitary  tubercle  of  the 
choroid  and  in  tuberculous  cyclitis,  but  in  florid  tuber- 
culous iritis  it  must  be  used  with  extreme  caution,  and  was 
general^  useless  and  sometimes  very  dangerous. 

Mr.  Cridland 

said  that  he  had  in  the  past  used  anti-diphtheritic  serum 
both  by  the  mouth  and  subcutaneously  for  traumatic 
infections  and  occasionally  post-operative  ones,  and  he 
thought  that  in  some  cases  improvement  had  followed. 
He  had  tried  pneumovaccines  in  acute  serpiginous  ulcers 
of  the  cornea,  but  had  obtained  no  satisfaction  and  could 
not  say  that  they  had  done  the  slightest  good.  He  relied 
on  von  Pirquet's  reaction  when  negative,  and  as  the  pro- 
cedure was  a  simple  one  he  used  it  frequently.  He  had 
found  tuberculin  useful  in  a  very  few  cases  of  tuberculous 
uveitis,  but  he  now  generally  relied  upon  the  more  tedious 
method  of  the  ''^ open-air"  life  in  a  modified  way — in  other 
words  he  aimed  at  improving  the  general  health  of  the 
patient  on  the  lines  adopted  in  sanatoria,  but  less  strictly 
carried  out.  He  did  not  use  tuberculin  in  eczematous 
kerato-conjunctivitis.  On  the  whole  he  was  disappointed 
with  the  results  of  vaccine  and  serum  therapy  in  ophthal- 
mology, though  doubtless  on  theoretical  grounds  it  should 
be  of  the  utmost  value. 


5.    Quinine  amaiirotiis  and  alcoholism. 

By  J.  Jameson  Evans. 

Tlio  exhibitor  ])resented  two  cases  of  quinine  amaurosis, 
which  were  of  peculiar  interest  in  that  they  gave  almost 
identical  histories  of  sudden  blindness  following  the  imbi- 
bition of  a  pro])rietary  "  (juinine  tonic  '^  as  a  pick-me-up 
after  a  drinking  l)out. 
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Case  1. — C.  C — ,  aet.  36  years,  jiddictcd  to  alcoholic 
bouts,  had  boon  drinking  whisky  heavily  for  a  week.  His 
customary  pick-nie-u])  after  such  attacks  was  phosphorus 
and  quinine  pills,  but  on  this  occasion  he  got  a  half-pint 
bottle  of  a  well-advertised  '^quinine  tonic"  and  drank  it 
off  at  once.  This  was  followed  by  intense  headache, 
sickness  and  vomiting,  but  no  luumatemesis,  and  within 
twelve  hours  his  vision  began  to  fail.  He  went  to  bed  and 
next  morning  he  was  absolutely  blind,  and  he  had  impair- 
ment of  hearing  and  tinnitus.  When  examined  eighty 
hours  later  he  had  no  perception  of  light  in  either  eye ; 
the  pupils  were  widely  dilated  and  irresponsive  to  light. 
He  had  intense  headache  and  was  extremely  '^  nervy  " 
and  apprehensive,  but  otherwise  showed  no  symptoms 
which  could  be  attributed  to  alcohol. 

Ophthalmoscopic  examination  now  showed  a  general 
pallor  of  the  posterior  pole  of  the  eye  ;  the  optic  discs 
were  pale  and  slightly  oedematous  and  hazy ;  the  fovea 
showed  up  as  a  reddish  spot  against  the  surrounding 
pale  and  oedematous  retina.  The  arteries  and  veins  were 
full,  the  veins  looking  dark  and  slightly  tortuous. 

Twelve  hours  later  he  had  some  perception  of  light 
in  the  nasal  field  of  the  right  eye  and  in  the  temporal 
field  of  the  left  eye.  Three  days  after  this  he  could  see 
to  get  about  the  room,  and  at  this  time  it  was  noted  that 
the  oedema  of  the  retina  had  disappeared  and  the  retinal 
vessels  had  become  contracted. 

A  month  later  the  discs  were  found  to  be  pale  and 
veiled  and  the  physiological  cu])s  filled  in.  The  arteries 
were  contracted  and  were  invisible  towards  the  periphery. 

Near  the  discs  the  vessels  showed  some  perivascular 
lining,  which  was  more  pronounced  on  the  right  side. 

Vision  in  good  daylight  was  Jj  in  each  eye  but  in 
reduced  illumination  he  could  hardly  get  about  the  room. 
The  visual  fields  were  full  in  good  liglit,  but  he  had  a 
small,  central  scotoma  for  green,  a  larger  scotoma  ior 
red,  none  for  blue.  Three  months  after  the  attack  the 
vision  remains  the  same,  hearing  is  still  slightly  imjiaired, 
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headaches  persist,  but  he  states  these  can  be  prevented  by 
taking  15  gr.  of  aspirin  before  breakfast. 

He  seems  cured  of  his  alcoholism. 

Case  2. — C.  J — ,  aet.  56  years.  After  a  drinking  bout 
lasting  ten  days  and  during  which  he  disposed  of  at  least 
a  bottle  of  whisky  a  day,  he  drank  a  quart  bottle  of 
^'  quinine  tonic  "  during  the  day.  He  also  took  some 
phosphorus  and  quinine  pills  which  he  had  been  in  the 
habit  of  taking  as  a  pick-me-up.  Within  twelve  hours  of 
taking  the  ^'  tonic"  he  had  a  feeling  of  heavy  weight  on 
the  top  of  his  head  and  became  suddenly  and  completely 
blind  and  remained  so  for  four  or  five  days,  after  which 
he  gradually  recovered  his  sight,  which,  however,  has 
remained  "  foggy  ''  near  at  hand  and  very  bad  in  the 
dusk.  He  has  also  developed  an  almost  irresistible 
somnolence  and  tends  to  go  to  sleep  whilst  talking  to 
people  or  whilst  dressing  in  the  morning.  My  observa- 
tions on  this  case  were  only  made  a  month  after  the  onset 
of  symptoms.  At  this  time  his  vision  Avas  §  c  +  2D, 
J.  1  c  +  4'50  D.  in  each  eye.  The  lower  half  of  both  fields 
was  lost  up  to  10°  of  the  point  of  fixation  and  there  was  a 
contraction  of  10°— 20°  above  and  in.  In  the  left  eye  there 
was  al>o  a  relative  scotoma  in  sector  form  50  at  its  base 
extending  from  the  periphery  to  the  40°  circle.  Both 
discs  were  pale,  flufi'y  and  veiled,  and  the  retinal  arteries 
were  thread-liUe 

He  had  pronounced  hemeralopia. 

It  is  extreiuely  doubtful  whether  this  experience  has 
cured  him  of  his  alcoliolism. 


6.    IJiiiisudl  roitditioii  of  t J ie  fundus  after  measles. 

\^y  B.  Ckidf.and. 

Iv   li — ,  a;t.  21   ycai-s,  housemaid. 

First  seen  on  ()ci()l)('i-  I  Itli,  1U18,  complaining  of  faulty 
vision,  especiall)^   in  llic  left  eye. 
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Uistonj. — No  trouble  with  her  eyes  until  a  severe 
attack  of  measles  five  years  ago. 

Patient  was  examined  whilst  at  school  and  the  report 
of  the  school  medical  ofKcer  showed  tliat  vision  was  then 
normal  in  each  eye. 

R.V.  f  partly;   J.  1  at  12  in. 

L.V./,-;J.  12. 

Both  eyes  showed  evidence  of  former  iritis  and  the 
appearances  of  the  two  fundi  were  very  similar  :  thus,  the 
vessels  at  and  close  to  the  discs  were  very  tortuous ; 
the  upper  parts  of  the  discs  only  could  be  definitely  made 
out,  the  lower  parts  being-  covered  by  dense,  white  masses, 
presumably  organised  exudate. 

The  vessels  appeared  to  spring  from  the  upper  parts  of 
the  discs  only. 

The  condition  of  the  fundi  suggested  that  as  a  complica- 
tion of  the  attack  of  measles  an  extensive  uveitis  had 
occurred,  the  stress  of  the  inflammation  falling  on  the 
choroid  close  to  the  disc  ;  probably  some  neuritis  was  also 
present. 


7.    Case  of  i}ernic'ions  ansemia. 
By  B.  Ckidland. 

D.  P — ,  set.  23  years,  ex-soldier,  discharged  for  above 
condition. 

First  seen  on  October  8th  last,  complaining  of  failing 
vision. 

Vision. — R.E.    g-'g  ;    no  improvememt  with  glasses. 

L.E.  -jj^- ;  no  improvement  with  glasses. 

Some  hypermetropia  present.  Fields  practically  full 
for  white. 

October  8th  :  R.E.  quiet  ;   cornea,  lens  and  media  clear. 

Disc  pallid,  especially  on  temporal  side  ;  the  vessels 
generally    are    of    normal    size    but    extremely    pale,    and 
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«appear  almost  empty  as  they  Jie  at  the  edge  of  and  upon 
the  disc. 

A  number  of  lieemorrhages  varying  in  size  from  one 
disc  down  to  a  pin^s  head  are  scattered  over  the  fundus 
and  are  rather  more  numerous  around  tlie  disc  than  else- 
wliere.    Some  lie  in  the  nerve-fibre  layer  and  some  deeper. 

L.E.  similar  to  right. 

October  29th  :  Fewer  hiemorrhages  to  be  seen  and  the 
large  ones  are  smaller.      Vision  unaltered. 

November  26th  :  Vision  unaltered ;  comparatively  few 
haemorrhages  to  be  seen. 

Blood  Examination. 

October  3rd,  1917  (at  Bermondsey  Hospital)  :  1^^900,000 
red  cells,  4000  white  cells. 

November  5th  :  2,350,000  red  cells,  4500  white  cells. 

February  26th,  1918  :  2,700,000  red  cells,  2500  white 
cells. 

May  29th  (at  General  Hospital,  Wolverhampton)  : 
2,900,000  red  cells,  5750  white  cells.  Haemoglobin,  60 
per  cent.  Colour-index  slightly  above  normal.  Slight 
poikilocytosis  and  polychromatophilia,  but  no  nucleated 
red  cells  seen. 

July  12th  :  2,300,000  red  cells,  5000  white  cells. 
Haemoglobin,  50  per  cent.  Poikilocytosis  and  polychro- 
matophilia ;    absence  of  nucleated  red  cells. 

The  tendency  of  the  haemorrhages  to  clear  up  was 
interesting  and  from  an  ocular  point  of  view  the  prognosis 
seemed  less  grave  than  when  first  seen. 

The  patient  has,  however,  been  lost  sight  of  since 
December,  1918,  and  his  death  is  presumed. 


DKTACnKT)    KETINA     l()LI,()\VIN(J    ('AlAK'ACT    KXTKACTION.       *i7  1 

8.   Detached  retina  following  cataract  ej-traction. 
l^y   1).    II.   StClaik  Roberts. 

'J'he  exhibitor  presented  tlie  case  of  a  man,  oet.  4() 
years,  in  whose  family  there  is  an  liei-editary  tendency 
for  tlie  lenses  to  become  opaque  at  an  early  age. 

Tlie  left  eye  became  dim  at  the  age  of  twenty-five. 
When  first  seen  six  years  ago  the  left  lens  was  completely 
opa(pie,  and  in  the  right  lens  there  was  a  diffuse  opacity 
which  reduced  the  vision  to  -3--^,-. 

At  this  time  the  left  lens  was  removed.  The  capsule  was 
opaque  and  tough  and  was  removed  immediately  after  the 
extraction  with  capsule  forceps.  The  vitreous  was  not 
ruptured  :  there  was  no  evidence  of  detachment  of  the 
retina.      His  vision  was  ^  with  a  correcting-glass  (4-  10). 

His  vision  I'emained  good  until  recently,  when  suddenly, 
without  any  apparent  cause,  the  retina  became  extensively 
detached  below  and  to  the  outer  side. 

During  the  interval  the  right  lens  has  become  opaque  ; 
it  has  been  removed ;  there  is  no  detachment  and  the 
fundus  appears  normal. 

His  son  in  the,  early  twenties  became  blind  in  both  eyes 
from  progressive  cataract.  The  lenses  were  removed  five 
years  ago  and  there  is  no  evidence  of  detachment  in  either 
eye  up  to  the  present. 

The  tendency  in  this  family  to  early  loss  of  vision  from 
progressive  cataract  has  been  traced  back  for  two  or  three 
generations,  but  there  is  no  record  of  detached  retina 
amongst  the  other  members  of  the  family. 
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This  society,  inaugurated  in  November,  1918,  mainly  by 
the  efforts  of  Mr.  J.  13.  Story,  was  affiliated  with  the 
Ophthalmological  Society  of  the  United  Kingdom  in  April, 
1919. 

President  : 
A.    W.    Sandford    (Cork). 

Council  : 

J.  B.  Story  (Dublin). 
L.  Werner  (Dublin). 
J.  A.  Craig    (Belfast). 
H.    C.    MooNEY   (Dublin). 
F.  C.  Crawley  (Dublin). 

Hon.    Sec.    and    Treasurer  : 
T.  H.   Delany,   Lieut.-Col.    T.M.S.   (ret.)  (Dublin). 


REPORTS. 

At  the  clinical  meetings  held  in  Dublin  on  February 
10th  and  April  7th  the  following  cases  were  shown  and 
discussed. 

1 .   Ret init is  p rolife rans. 

By  R.  H.   Matthews  and  Fi;ank  Crawley. 

Mr.  Crawley  had  seen  cases  where  the  hasmorrhage  in 
the  vitreous  and  retina  had  cleared  up  on  treatment  by 
subconjunctival  injections  of  cacodylate  of  sodium. 
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A  discussion  on  the  causation  of  the  condition  favoured 
the  view  that  it  occurred  mostly  in  young  male  adults  who 
were  clinically  the  subjects  of  tubercle. 


2.   Central  choroiditis  hi  a  soldier. 
By  H.  C.  MooNEY. 

The  exhibitor  showed  a  case  of  central  choroiditis  in  an 
ex-soldier  recently  invalided.  He  believed  the  condition 
to  be  attributable  to  concussion  in  the  war  zone,  the  man 
having  been  under  heavy  gunfire.  He  was  not  familiar 
with  this  form  of  central  choroiditis  in  emmetropic  eyes  in 
civil  life  in  young  adults. 

In  the  discussion  that  followed,  Mr.  Story  believed  that 
cases  like  that  did  occur  in  civil  life. 

Mr.  Crawley  recalled  a  case  in  one  eye  in  civil  life 
following  a  very  slight  injury  (light  stroke  of  a  boxing 
glove  by  a  child). 


3.    Trucks  operation  for  ectropion. 
By  L.  Werner. 

The  exhibitor  showed  a  case  of  ectropion  on  which  he 
did  a  Truc's  operation  on  each  eye,  giving  a  very  good 
result. 

Members  were  very  interested  because  of  the  good 
result  obtained,  and  in  reply  to  questions  Mr.  Werner  said 
that  the  effect  could  be  augmented  at  will  by  pulling  up 
the  outer  segment  of  the  lid. 


4.    Glaucoma  and  cataract. 
15y   \j.  Werner. 


Tlie  e-\lii])itor  sliowed  a  case   in  wliich  lie  had  operated 
on     an    eye    wliicli     had    been    previously     trephined    lor 
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glaiicoimi.  Ho  said  he  had  liad  experience  of  four  such 
cases.  He  advocated  tlie  usual  metliod  of  extraction. 
He  considered  tliere  was  no  danger  in  tlie  incision  passing 
through  the  trephine  opening,  and  tluit  in  fact  the  opem'ng 
usually  closed  up  during  cicatrisation.  He  thouglit  it 
unwise  to  trephine  below  in  such  cases  primarily,  owing  to 
the  great  liability  to  infection  and  injury.  Members  had 
seen  glaucoma  cups  disappear  after  trephining.  Mr. 
Werner  had  watched  a  case  with  ^'  cups  '^  over  two  years 
in  which  vision  was  ^.  No  alteration  of  the  '^  fields  "  and 
no  other  chansres  occurred. 

In  a  second  case  that  he  showed  of  a  woman  who  had 
been  several  times  trephined  the  anterior  chamber  never 
re-formed  and  tension  is  rising  again.  He  proposes  to 
extract  the  lens  at  an  early  date  though  the  cataract  might 
be  considered  immature. 


At  a  clinical  meeting  in  Dublin  on  June  13th,  the 
President  in  the  chair,  the  following  cases  were  shown  and 
discussed  : 

5.   Conical  cornea. 

By  L.   Werner. 

Mr.  Werner^s  case  had  been  cauterised  below  the  apex 
of  the  cone.  He  used  the  fine  points  of  the  actual  cautery 
over  an  area  of  about  4  mm.  in  diameter,  with  perforation 
of  the  anterior  chamber  in  the  centre  and  lighter  cauterisa- 
tion shelving  off  towards  the  margins  of  this  area.  He 
had  seen  the  anterior  chamber  leak  for  several  weeks  in 
those  cases  but  no  serious  complications  had  been 
experienced.  An  optical  iridectomy  might  be  necessary 
later.  He  had  treated  cases  by  incision  of  an  elliptical 
portion  of  cornea,  and  thought  it  remarkable  how  in  these 
and  in  cases  of  staphyloma  after  a  crucial  incision  the 
cornea  healed  evenly  without  the  use  of  sutures,  although 
the  wound  edges  overlapped,  or  were  apart. 


of^ 
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6.  Head  injiiry  followed  hy  loss  of  vision  in  one  eye. 

By  L.    Werner. 

The  patient  had  fallen  from  a  horse  eleven  days  before, 
bruised  the  right  side  of  his  forehead,  and  after  one  and 
a-half  or  two  hours^  unconsciousness  found  he  was  blind  in 
one  eye.  Though  at  first  unaltered,  the  disc  was  now 
showing,  he  thought,  some  evidence  of  atrophy.  He 
believed  the  lesion  to  be  either  fracture  of  the  optic 
foramen  or  haemorrhage  into  the  sheath  of  the  optic  nerve. 

Lieut-Col.  T.  H.  Delany  suggested  an  X-ray  photograph 
and  exploration  of  the  optic  nerve,  with  longitudinal 
incision  of  the  sheath  if  necessary  after  a  Kronlein's 
operation. 

Mr.  Werner  pointed  out  that  de  Wecker  had  long  ago 
tried  incision  of  the  optic  nerve-sheath  to  relieve  tension 
in  cases  of  optic  neuritis,  but  with  no  success.  He  believed 
he  could  sufficiently  explore  the  optic  nerve  by  incision  of 
the  outer  canthus,  division  of  the  external  rectus  and 
rotation  inwards  of  the  globe  to  enable  him  to  ascertain 
whether  the  nerve  was  enlarged  or  not. 


7.   Nodular  lieratitis. 
By  Miss    E.  Maxwiiill. 

The  case  was  of  some  years'  standing.  She  had  tried 
many  methods  of  treatment,  but  the  nodules  on  the  cornea 
persisted  and  grew  again  when  removed.  She  thought 
tuberculin  might  have  a  good  effect. 

Mr.  Story  suggested  subconjunctival  injections  of  caco- 
dylate  of  sodium. 

Mr.  Werner  had  always  failed  to  relieve  these  cases 
and  considered  treatment  to  be  ineffective. 
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8.     IVonntl  (if  rowed  irith  (inferior  sj/nrrhuf. 

By   J.    P..   Stouy. 

'J'he  wound  liad  extended  almost  lioi-izuntally  acnj.ss  tlio 
cornea  sliglitly  al)()ve  its  centre,  and  on  healing  an  anterioi- 
synechia  extending-  along  the  whole  length  of  tlie  wound 
remained.  'JMie  eye  after  several  weeks  still  showed  a 
certain  amount  of  ciliary  injection,  ;ind  lie  proposed  to  do 
an  iridectomy  or  free  the  iris  if  possible. 

Mr.  Werner  thought  it  advisable  to  take  measures  to 
free  the  iris  from  tlie  wound  and  so  prevent  a  constant 
drag  on  the  ciliary  processes.  He  would  employ  a  Ziegler's 
knife  for  the  pur}>ose,  passed  in  at  the  limbus  above  ;  and 
a  series  of  three  or  four  sections  at  intervals  in  this  way 
would,  lie  believed,  ultimately  free  the  iris. 


9.    Phlyctenular  dif<ea.se  n-ilh  jif^cnltar  featnrr. 

By   T.    H.    Delany. 

This  child,  iot.  6  years,  had  what  at  first  appeared  to  be 
an  ordinary  mild  attack  of  phlyctenular  disease  except  that 
the  photophobia  and  oedema  of  the  lids  appeared  to  be  out 
of  all  proportion  to  the  few  ocular  lesions.  The  cedema 
increased,  and  an  area  of  localised  oedema  separate  from 
that  on  the  lids  formed  centrally  on  the  forehead,  almost  as 
large  and  prominent  as  half  a  hen's  egg.  For  some  weeks 
in  spite  of  the  usual  hospital  treatment  the  condition  per- 
sisted, 'i'lie  rhinoloo-ist  was  then  consulted  in  the  beliel 
that  the  oedema  appertained  to  sinus  disease,  but  none 
was  discovered.  Adenoids  were,  however,  found  and 
removed.  From  that  time  the  sym])tonis  began  to  abate 
and  the  frontal  swelling  began  to  subside.  The  child  had 
been  seen  by  most  of  the  members  at  its  worst  stage,  and 
now  when  the  condition  was  considerably  improved.  The 
case  was  one  which  appeared  to  exemplify  once  more  the 
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relationship  between  adenoids  and  phlyctenular  disease 
and  the  necessity  of  dealing  with  the  former  as  part  of  the 
treatment  of  the  latter. 

Mr.  Crawley  and  others  had  seen  a  case  or  two  with  a 
similar  central  frontal  swelling.  He  made  it  a  routine 
practice  to  have  all  cases  of  phlyctenular  disease  examined 
and  treated  for  adenoids  if  present. 


Clinical  meeting  held  at  Belfast,  Dr.  J.  Walton  Brown, 
Belfast,  in  the  chair,  on  April  11th,  1919. 

10.    SoDie  ohservations  on  cataract  extraction  with  and 
without  intraocular  irrigation. 

By  W.  M.  KiLLEN. 

I  ASSISTED  the  late  Dr.  McKeown  for  fourteen  years, 
and  saw  him  operate  by  his  irrigation  method  in,  I  think, 
over  500  cases  of  cataract,  and  witnessed  most  of  his 
consecutive  series  of  154  operations  for  incomplete  varieties 
described  in  his  classical  and  original  work  on  unripe 
cataract.  The  fact  that  in  this  series  he  had  only  four 
total  failures,  and  had  145  successes  with  vision  varying 
from  -J.-Q  to  §,  shows  the  safety  of  the  method  in  expert 
liands.  I  remember  seeing  Dr.  McKeown  demonstrate  liis 
method  to  Col.  Elliott  of  Madras,  who  carried  it  to  India, 
and  with  the  splendid  operative  opportunities  of  Indian 
surgeons  was  soon  able  to  publish  a  series  of  800  extrac- 
tions with  irrigation  and  strongly  to  recommend  the  pro- 
cedure. Dr.  McKeown  used  irrigation  as  a  routine  method 
in  almost  all  his  extractions.  For  the  first  few  years  he 
practised  injection  of  fluid  througli  a  fine  hollow  needle  to 
separate  the  capsule  from  the  lens  and  to  bi-eak  up 
cortical  matter  before  delivering  the  nucleus,  in  addition 
to  the  irrigation  through  the  nozzle  to  remove  cortex  after 
extraction.       in  his  hitter  years  he  a))andoned  the  injection 
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through  tlie  noodle,  findinn'  the  iiozzlo  irrigation  .snfliciont. 
Tho  noodlo  irrigation  })ef(>re  section  of  tlio  cjipsule  seemed 
t(.)  nio  a  very  useful  addition  to  tlic  method  in  certain 
cases  sliowing  cortical  swelling,  especially  in  those  ot"  the 
pearly,  striated  and  dotted  varieties  ot"  cortex.  'I'he 
use  of  the  needle  after  tlie  corneal  section  and  before 
capsulotomy  frequently  gave  valuable  information  as  to  the 
hardness  or  softness  of  tho  cortex.  Where  it  did  not 
penetrate  the  capsule  easily  it  indicated  sclerosis,  and  that 
consequently  little  or  no  after-irrigjition  would  be  required. 
1  think  Col.  Elliott  got  his  idea  from  this  of  the  value  in 
certain  cases  of  inserting  a  stop  needle  through  the  cornea 
before  section  to  test  the  hardness  of  the  lens.  If  found 
to  move  the  body  of  the  lens,  instead  of  penetrating  the 
capsule  and  cortex  easily,  it  would  be  an  indication  that 
no  irrigation  would  be  necessar}',  but  that  the  section 
should  be  made  equal  to  the  diameter  of  the  sclerosed 
lens.  Dr.  McKeown's  classification  of  cataract  in  persons 
old  enough  to  have  a  firm  nucleus  was  into  nuclear,  cor- 
tical, and  nucleo-cortical.  As  to  stage  of  development 
cataracts  were  complete  and  inconqdete.  A  conq)lete 
lenticular  cataract  is  '^  one  in  which  the  opacity  has  affected 
the  whole  of  the  lens,  or  at  least  its  superficial  layers,  and 
in  whicii  the  cortical  opacity  has  become  equal  and 
uniform.''  In  incomplete  cataract  the  0]">ncity  has  not 
become  c(puil  and  uniform.  All  "  striated,  cloudy, 
segmented,  mother-of-pearl,  dotted,  lamellar  or  ])artially 
opaque  cataracts"  are  incomplete.  'M*'unctionally  con- 
sidered, cataracts  are  conqilete  when  the  patient  ciinnot 
distinguish  fingers  with  his  back  turncnl  to  the  light.  A 
lenticular  cataract  structurally  conqdete  is  also  function- 
ally conq)lete,  while  a  lenticular  cortical  cataract  may  bo 
conqdete  functionally,  but  at  the  same  time  inconqdete 
structurally.  Surgically  considered,  cataracts  are  complete 
which  can  be  removed  easily  on  rupture  of  the  cajisule. 
Pure  nuclear  cataract  with  a  fairly  transparent  cortex  is 
structurally  and  functionally  inconq)lete,  but  frequently  at 
the  same    time   surgically   conq>l(^ti»,   /.  c.    easy   to   remove. 
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Xucleo-coi'tical  cataracts  are  to  be  considered  as  cortical 
in  question  of  time  of  operation  and  probable  ease 
or  otherwise  of  extraction,  the  condition  of  the  cortex 
being  all-im])ortant/'  I  make  no  apology  for  quoting 
freely  from  Dr.  McKeown's  book,  as  this  is  necessary  in 
order  to  understand  clearly  his  views  on  irrigation.  The 
principle  of  irrigation  is  the  possibility  of  converting  at 
the  time  of  operation  a  surgically  unripe  into  a  practically 
ripe  cataract. 

Tlie  solution  used  was  made  by  dissolving  4  gr.  of 
common  salt  in  each  ounce  of  filtered  distilled  water, 
which  was  sterilised  by  boiling  and  then  oooled  down  to 
blood  heat  before  use.  \)i\  McKeown  first  used  a  syringe, 
but  later,  on  the  suggestion  of  the  late  Dr.  Cecil  Shaw, 
a  cliemical  flask  or  wash  bottle,  in  which  the  solution  was 
boiled,  the  cork  being  perforated  by  two  holes  for  two 
glass  tubes.  The  short  tube  had  a  bulb  in  which  a  little 
sterile  cotton  was  loosely  placed  in  order  to  filter  the  air, 
and  only  penetrated  a  little  way  into  the  flask  above  the 
level  of  the  irrigating  fluid.  A  hand  rubber  bellows  was 
attached  to  this  short  tube  such  as  we  use  in  a  Junker's 
chloroform  inhaler.  A  squeeze  or  two  of  the  bellows 
started  the  flow  through  the  other  tube,  which  penetrated 
tlie  solution  nearly  to  the  bottom  of  the  flask.  India- 
rubber  drainage-tube  connected  this  glass  tube  with  the 
irrigating  needle  or  nozzle.  The  flask  held  nearly  a  pint 
of  saline.  The  boiling  was  continued  till  steam  escaped 
freely  for  some  time  from  both  glass  tubes,  the  rubber 
bellows  not  being  attached  till  after  sterilisation,  "^^riie 
fluid  was  inade  to  flow  on  to  the  back  of  the  surgeon's 
liand  in  order  to  test  its  heat  before  use,  it  having  been 
cooled  down  to  about  blood  heat,  thermometers  not  being 
i-eally  necessary.  The  late  Dv.  Allen  substituted  an  all- 
glass  receptacle  instead  of  the  flask.  It  lu^ld  about  a  pint 
of  Hnid,  am!  the  pressure  of  \\\c  stream  was  increased  or 
diminished  by  the  assistant  raising  or  lowering  the  recep- 
tacle. It  is  essential  that  the  ])re))aration  and  sterilisation 
of  th(;  aj)paratns  and  soliiticm    be    trnstcMl    only  to   a   nurse 
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very    fjiinilifir    witli    tlio    inctliod,    otlicrw  ise    tlic    surj^-cun 
must  look  after  this  himself. 

As  to  the  indiccitioiis  for  irrigation  in  pjirtieuhir  cases 
about  to  be  operated  on,  have  we  any  guide  ?  We  liave. 
Complete  or  ri])e  cataracts  frecpiently  greatly  benefit  by 
irrigation,  while  a  good  many  structurally  and  functionally 
unripe  ones  turn  up  which  recpiire  little  or  no  lielp  from 
this  method  owing  to  sclerosis  or  hardening  of  the  cortex. 
We  all  know  that  many  lenses  in  patients  over  sixty  years 
of  age  can  easily  be  removed  owing  to  sclerosis  even  when 
the  cataracts  are  far  from  ripe. 

On  the  other  hand,  in  cases  with  pearly  cortex  in  (piite 
aged  patients  we  may  have  trouble  with  sticky  cortex  and 
require  irrigation  to  remove  it.  ]  had  this  experience, 
for  example,  in  operating  on  an  old  gentleman,  ait.  84 
years.  1  squeezed  out  the  nucleus  and  left  most  of  this 
pearly  cortex  so  that  when  T  came  to  dress  tlie  eye  next 
day  it  seemed  as  if  the  cataract  were  there  still.  And  here 
1  may  mention  a  use  for  irrigation  which  I  have  not  seen 
described,  but  which  I  have  tried  with  good  effect  in  tliis 
and  other  patients  more  than  once.  Some  weeks  after 
the  operation  I  made  a  small  linear  keratome  incision  in 
the  corner,  and  introducing  the  hollow  irrigating  needle 
and  nozzle  stirred  up  and  removed  a  good  deal  of  this 
residual  cortex,  leaving  a  nearly  black  pupil.  In  cataracts 
with  swollen  cortex  shown  by  the  shallowness  of  the 
anterior  chamber  and  pushing  forward  of  the  iris,  irriga- 
tion is  usually  indicated,  also  in  many  cases  where  the 
opacity  is  not  uniform.  I  think  cases  showing  whitish  or 
greyish  cortical  substances  benefit  more  than  the  brown 
nuclear  varieties.  Frequently  brown  nuclear  lenses  with 
a  quite  clear  cortex  enabling  the  patient  to  see  to  count 
fingers  at  a  few  feet  and  tlie  surgeon  to  see  the  details  of 
the  fundus  with  his  ophthalmoscope,  come  away  whole 
owing  to  sclerosis,  and  require  little  or  no  irrigation.  A 
deep  anterior  chamber  in  nuclear  cataract  points  to  the 
probability  of  a  hard  lens  and  contra-indicates  the  method, 
the  attempt  to  use  which   here   might    easily  ru]nure   the 
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zonula  and  allow  vitreous  to  escape.  I  tliink  tliis  class  of 
case  very  likely  to  have  a  delicate  suspensory  ligament. 

I  have  found  irrigation,  and  especially  injection 
through  the  hypodermic  needle  before  extraction  of  the 
lens,  very  useful  in  some  cases  of  complicated  cataract 
Avhere  the  vitreous  is  not  fluid  from  chronic  uveitis.  I 
find  that'it  does  not  readily  present  or  escape  in  this  class 
of  case,  perhaps  owing  to  adhesive  inflammation  having 
strengthened  the  structures  which  separate  the  anterior 
and  posterior  from  the  vitreous  chamber. 

Irrigation  is  extremely  useful  in  traumatic  cataract 
extraction  in  young  people,  i.  c.  where  we  have  to  deal 
with  soft  lens  inatter  and  no  particular  nucleus — I  would 
say  from  my  own  exjDerience  in  nearly  all  patients  under 
thirty-five  or  thirty-six  years  of  age  ;  we  frequently  obtain 
a  black  pupil  with  quite  a  brief  lavage. 

One  should  be  specially  on  one^s  guard  in  traumatic 
cases  against  vitreous  escape,  as  the  original  wound  may 
have  left  the  vitreous  chamber  in  communication  with  the 
chambers  in  front. 

In  operating  on  infants  we  trust  entirely  to  repeated 
needling,  as  it  is  dangerous  to  make  a  section  into  the  eye 
in  their  case,  owing  to  the  danger  of  secondary  infection 
from  the  restlessness  of  the  little  patients.  On  the  other 
hand,  in  older  children  with  zonular  and  other  forms  of 
cataract  my  practice  is  to  needle  freely,  and  in  many  cases 
1  find  it  easy  at  the  end  of  ten  or  twelve  days  or  less  to 
wash  away  the  whole  softened  lens  through  the  small 
keratome  iucision. 

1  have  found  irrigation  very  useful  before  extraction  of 
the  lens  in  cases  where,  during  or  after  the  section,  blood 
fills  the  anterior  chainljer  and  hides  the  cataract  and 
])upi].  Ojie  can  fixHpiently  wash  out  the  blood  and  thus 
see  to  proceed  with  the  (j})eration.  Jn  one  old  diabetic 
patient  after  my  sectitm  a  ciliary  artery  could  be  seen 
spouting  viciously  inside  the  eyeball  and  hiding  every- 
tliing    froiji    view.        Fre(jU('ii1    wasiiiiig  out  liere  in    lijiio 
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stopped  tilt!  lueniorrlia<^e,  Jiiid  enabled  the  <)])eration  to  ])o 
eornpleted  with  a  fair  result. 

As  to  the  daM<^ers  of  the  metlujd,  they  do  not  seem  ^reat 
to  one  who  has  had  much  ex])erience  of  it,  and  uses  every 
care  to  ouard  against  sepsis  in  all  its  steps.  Tliere 
is  more  risk  of  vitreous  escape,  although  most  cases  of  loss 
of  vitreous  which  1  have  seen  have  been  in  patients  where 
irrigation  was  not  used,  the  escape  commencing  l)efore 
delivery  of  the  lens,  contra-indicating  any  attempt  at 
lavage.  After-results  are  usually  excellent,  altliougli  one 
sees  occasionally  hypera)mia  and  mild  iritis,  which  soon 
clear  up  with  appropriate  treatment.  Here,  again,  I  do 
not  remember  more  inflammatory  reaction  than  in  the  cases 
where  irrigation  was  not  used.  What  struck  me  as 
remarkable  in  Dr.  McKeown^s  cases  was  how  seldom  he 
had  to  needle  or  operate  for  after-cataract.  T  think  this 
was  due  to  (1)  the  thoroughness  with  which  he  carried 
out  his  method,  sometimes  using  the  stream  on  and  off 
for  half  an  hour  before  he  was  satisfied  that  he  had 
cleared  the  pupil,  and  (2)  his  care  to  use  perfect  local 
illumination. 

In  conclusion  I  would  recommend  irrigation  strongly  in 
selected  cases  ;  that  the  apparatus  should  be  ready  at  hand 
in  all  cataract  operations,  and  that  it  should  only  be  used 
by  surgeons  after  they  have  acquired  a  good  denl  of 
experience  in  operating  on  cataract  without  it. 


11.   A  case  of  squint. 
By   J.  A.    (KAi... 


The  following  case  of  s([uint  presents  in  its  ilevelop- 
ment  some  unusual  features,  and  seems  to  offer  sufficient 
interest  to  justify  me  in  bringing  it  before  your  notice. 

D.  L — ,  now  i\3t.  Ih  years,  was  first  brought  io  me  in 
March,  1912,  her  age  being  then  12  months.  The 
history  given  was   as   follows  :     When  ivt.   4  months  slie 
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was  obsei'ved  to  turn  the  right  eye  in  when  looking  at  an 
object  held  near  her  eyes.  At  the  age  of  9  months  she 
was  noticed  to  have  nystagmus^  which  was  considered  by 
her  parents  to  be  confined  to  the  right  eye.  She  had  not 
had  convulsions,  but  had  suffered  from  diarrhoea  all  the 
preceding  summer.  None  of  her  relations  suffered  from 
squint  but  some  of  them  wore  glasses. 

Examination  showed  a  well-marked  horizontal  nys- 
tagmus in  the  right  eye  and  a  slight  rotatory  nystagmus 
in  the  left.  On  holding  an  attractive  object  close  to  the 
childs'  face  she  exhibited  an  obvious  convergent  squint 
in  the  right  eye. 

Seen  again  in  April,  1913,  i.  e.  thirteen  months  later,  the 
nystagmus  and  squint  both  showed  definite  improvement. 
The  parents  were  instructed  to  bring  the  child  back  in 
twelve  months  but  failed  to  do  so  and  she  was  not  seen  again 
until  September,  1916.  It  was  then  impossible  to  evoke 
either  nystagmus  or  squint,  and  the  child's  eyes  appeared 
quite  normal.  She  Avas  thoroughly  atropised  and  a  care- 
ful retinoscopy  made.  This  showed  simple  hypermetropic 
astigmatism  in  each  eye,  her  full  correction  being  R.  -f  2 
cyl.,  ax.  75°  and  L.  -f  3  cyl.,  ax.  80°.  This  was  prescribed 
for  constant  wear.  The  fundus  was  found  normal  in  both 
eyes. 

The  child  was  next  seen  in  October,  1918.  No  nystag- 
mus could  be  evoked,  but  a  well-marked  divergence  was 
obvious  when  the  patient  looked  at  some  distant  object, 
disappearing  when  fixation  for  a  near  object  was  exercised. 
The  deviation,  as  is  usual  in  divergence,  varied  greatly  in 
degree,  and  an  attempt  at  exact  measurement  proved  un- 
satisfactory, as  might  be  expected  with  so  young  a  patient. 
Jt  might,  however,  be  estimated  when  at  its  maximum  as 
aljout  25°.  According  to  the  mother's  statement,  the 
divergence  Ijegan  to  be  manifest  soon  after  the  patient's 
last  visit,  i.  r.  when  she  was  a3t.  5J  years.  The  vision 
(corrected)  in  the  right  eye  was  -^^J  and  in  the  left  ^r;. 

'j'he  chief  point  of  interest  in  the  case  is,  of  course,  the 
transition  of  mii  intcnnittent  convergent  squint   into  a  faii'ly 
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constant  divergent  one,  without  juiy  outside  interference 
other  than  the  nse  of  the  cylinders  necessary  to  correct 
the  astigmatism.  Tlie  case  is  also  interesting  in  its  bearing 
on  what  we  know  of  the  aetiology  of  strabismus,  ^riie  view 
— which  is,  1  believe,  still  held  by  many  authorities — that 
strabismus  is  due  to  a  congenital  want  of  equilibrium 
between  the  opposing  muscles,  obviously  fails  to  explain 
the  facts  of  this  particular  case,  where  at  first  the  internal 
recti  and  later  the  external  were  the  preponderating 
muscles.  I  think  the  case  might  be  fairly  explained  on 
the  following  hypothesis  :  As  is  well  known,  in  the 
normal  infant  the  motor  co-ordinations  of  the  eyes  are 
partially  developed  at  birth,  and,  until  the  fusion  sense 
develops,  serve  to  maintain  a  more  or  less  correct  position 
of  the  eyes.  The  act  of  central  fixation  is  })art  of  this 
system  of  co-ordination  and  is  essential  to  the  develop- 
ment of  the  fusion  sense.  In  this  abnormal  infant  the 
inability  to  effect  central  fixation,  as  evidenced  by  the 
existence  of  nystagmus,  proves  that  a  very  imperfect  co- 
ordination obtained.  The  nystagmus  prevented  the 
development  of  the  fusion  sense,  and  the  eyes  were  there- 
fore in  a  condition  of  unstable  equilibrium  where  it  was 
largely  a  matter  of  chance  whether  the  patient  would 
squint  in  or  out  or  up  or  down.  To  these  points,  for  which 
I  can  claim  no  originality,  I  think  you  will  all  agree.  For 
some  reason,  for  which  I  can  offer  no  better  explanation 
than  that  the  interni  are  more  under  volitional  control 
than  the  externi,  the  child  squinted  inwards.  If  the  child 
had  been  a  hypermetrope  the  case  would  probably  have 
remained  one  of  convergent  squint,  at  first  occasional,  and 
later,  if  untreated,  constant.  In  the  absence  of  this  factor, 
with  its  inducement  to  convergence,  an  external  strabismus 
developed  probably  as  the  result  of  a  defective  power  of 
dynamic  convergence  of  the  well-known  neuropathic  type. 
I  offer  this  explanation  for  want  of  a  better,  but  I  should 
welcome  any  criticism  that  the  meeting  may  offer. 
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EYE  DISEASE   IN   ]\IEN  OF  THE   ULSTER  DIVISION. 


12.  Analysis   of  237    cases   of  eye  disease  in  men    of  the 

Ulster  Division. 

By  Henry  Hanna. 

In  the  spring  of  1915  I  had  the  honour  of  being 
appointed  oculist  to  the  Ulster  Division  until  June  30th, 
during  which  time  there  were  referred  to  me  men  who 
complained  of  bad  eyesight  and  deafness  from  whatever 
cause. 

It  is  of  interest  to  note  that  by  far  the  larger  majority 
of  the  cases  were  due  to  eye  trouble,  only  34  cases  with 
ear  trouble  were  recorded. 

I  have  thought  it  would  not  be  without  interest  to 
analyse  the  eye  cases,  and  although  a  large  proportion 
of  these  men  were  considered  by  me  as  unfit,  it  will  ever 
be  a  lasting  record  of  their  undaunted  spirit  in  offering 
their  services.  The  early  rush  of  recruits  and  the  dis- 
advantages the  doctors  worked  under  who  examined  them 
account  for  some  of  the  cases  who  were  subsequently 
rejected  on  medical  grounds. 

Errors  of  refraction  account  for  the  great  majority  of 
the  cases,  and  I  think  it  will  simplify  matters  if  I  refer 
these  under  the  respective  headings  of — 

(1)  Emmetropia. — Among  the  237  cases  I  have  notes 
of  only  13  cases  who  showed  full  vision,  or  ^  in  each  eye. 
Of  these  1  was  presbyopic,  2  had  simple  catarrhal  con- 
junctivitis, 1  had  diplopia  with  ptosis  and  complete  paralysis 
of  the  third  nerve — this  case  denied  a  history  of  lues,  but 
ill  the  absence  of  a  blood  test  the  a3tiology  remained 
obscure;  1  liad  tobacco  amblyopia;  the  remaining  8  showed 
no  disease. 

(2)  Hyyerinetrojiid. — Fifteen  cases  showed  simple  hypor- 
metropia  varying  from     -f-  0'75  to    +  8.      Seven  of  theses 


had 


vision 


of 


OO 


or  less  in  each  eye,  and  were  all 
considered  unfit  for  service  owing  to  ;i  liigli  degree  of 
ani]jlyo))ia  (in  a  few  cases  a  history  oi'  old  convergent 
scjuint  was  oljtained).      Witli  \\\v  correcting  glasses  it  was 
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not  possible  to  bring  up  the  vision.  One  case  was  colour- 
blind, set.  34  years;  R.E.  s.  +2;  L.K.  s.  +  1*50,  and  vision  in 
each  eye  was  less  than  ^!\j;  glasses  made  no  improvement. 

(3)  Simple  7nyoj)ia. — Twenty-nine  cases  were  found 
suffering  from  simple  myo])ia  varying  up  to  — 13;  12 
of  these  were  rejected,  correcting  glasses  failing  to  bring 
up  their  vision  to  a  fair  distant  standard. 

(4)  Hypennetroiric  astigmatlsvi. — Under  this  head  were 
included  39  cases,  26  of  whom  were  rejected ;  of  these 
12  had  V.  in  K.E.  of  g%  or  less  after  use  of  correcting 
glasses,  the  V.  L.E.  being  correspondingly  low.  There 
was  evidence  of  amblyopia  ex  anopsia  in  several  following 
a  convergent  squint  in  childhood  :  1  case  could  see  fingers 
at  2  metres  ;  8  cases  were  provided  with  suitable  glasses. 

(5)  Mixed  astigmatism, — Under  this  head  I  placed  ?1 
cases.  One  case,  W.  K — ,  had  severe  chronic  marginal 
ulcerative  blepharitis  and  old  keratitis  R.V.  -g-g,  L.Y.  -^^^J. 

(6)  Myoj)ic  astigmatism. — Thirty-three  cases  were 
affected  thus,  18  of  whom  had  less  than  -^^  D.Y.  in  either 
eye  ;  the  majority  of  these  were  rejected. 

(7)  Squint. — Nineteen  cases  had  well-marked  conver- 
gent squint ;  13  in  the  right  eye — 12  were  rejected  ;  6  in 
the  left  eye — 5  were  rejected.  The  vision  varied  from 
shadow  of  hand  in  the  right  eye  to  -^r|j. 

(8)  Diseases  of  the  lacrymal  apparatus. — One  case  had 
a  double  mucocele.  D.V.  was  good  except  when  the 
purulent  contents  of  the  sacs  were  pressed  out. 

(9)  Diseases  of  the  lids. — Meibomian  cyst  1  case. 
Acute  conjunctivitis,  3  cases.  Eczematous  conjunctivitis 
and  keratitis;  16  cases  were  examined,  12  of  these  were 
rejected  on  account  of  D.\'.  being  below  -^^^,  due  to  old 
corneal  scars ;  1  was  highly  myopic,  with  adherent  leucoma 
in  one  eye,  pterygium  in  the  left  eye,  D.V.  in  each  eye 
being  less  than  -^'^. 

(10)  Corneal  ulcers. — Two  cases:  (1)  Chronic  iritis, 
posterior  synechia)  and  adherent  leucoma.  (2)  C.  L —  ; 
R.V.  f ,  N.V.  3 ;  L.V.  less  than  -^^^  owing  to  a  chronic 
perforating  corneal  ulcer. 
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(11)  Cataract. — Five  cases;  2  complicated,  following 
chronic  iritis  with  posterior  synechia,  due  to  trauma  in 
both  instances — perforating  wound  with  scissors-points  in 
the  right  eye  twenty  years  previously.  One  had  anterior 
polar  cataract  with  healed  corneal  ulceration  and  anterior 
synechia.  R.V.  =  finger  at  1  metre.  One  traumatic  cata- 
ract following  the  jag  of  a  thorn  of  many  years^  standing. 

(12)  Optic  atrophy. — Five  cases  were  observed,  4  well 
marked. 

J.  M — ,  set.  49  years,  smoked  7  oz.  of  tobacco  a 
week.  Had  well-marked  central  colour  scotomata  and  saw 
g-y  in  each  eye.  Ref .  E,.  and  L.  +  1  D.  Diagnosis  : 
Tobacco    amblyopia. 

Three  others  were  directly  due  to  trauma  : 

Pte.  H.  F — ,  lost  left  eye ;  history  of  falling  on  the 
spike  of  a  fender  when  a  child,  hurting  left  eye.  Y. 
shadow  of  hand.  He  had  large  floating  vitreous 
haemorrhages,  and  well-marked  optic  nerve  atrophy. 
R.Y.  -^.      Ref.  emmetropic. 

Pte.  J.  L — .  History — was  hurt  by  a  dog  as  a  small  boy. 
E/.V.  fingers  at  6  in.  L.V.  less  -g%  ;  atrophy  of  both  optic 
nerves. 

Pte.  J.  McA — .  Right  eye  injured  eight  weeks  ago  when 
going  through  a  planting,  a  branch  striking  his  right  eye. 
There  was  no  evidence  of  any  external  injury,  but  he  had 
iritis  and  posterior  synechiae  and  optic  nerve  atrophy. 

Two  interesting  cases  came  under  observation  which 
might  be  brought  under  the  heading  of  amblyopia  follow- 
ing abnormal  occupations  : 

S.  R — ,  a3t.  52  years,  could  not  see  fingers  at  a  distance 
of  a  few  yards.     He  had  always  worked  in  a  foundry. 

Pte.  J.  E —  was  under  treatment  in  Newcastle-on-Tyne 
Infirmary  for  eye  trouble  for  eighteen  months.  He  was  a 
miner.  No  nystagmus.  R.V.  g^^-,  L.V.  less  -g%.  He 
could  read  nothing  near  at  hand. 

H.  C— (May  5th,  1915)  had  venereal  disease  in  1902  ; 
lost  right  eye  through   auto-infection  (gonorrhoea). 

J.   D — ,  aL't.  40  years.      R.V.   less   -^^Q,  duo   to  macular 
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retino-choroiditis.  Had  a  history  of  syphilis  eighteen 
years  ago. 

T.  C — ,  a3t.  23  years,  could  see  only  with  great  difficulty  ; 
had  macular  retino-choroiditis  in  both  eyes.  R.V.  -^q, 
L.V.  less  -g%. 

Rflm.  D.  McC — complained  of  bad  vision  in  both 
eyes,  especially  the  right,  in  January,  1914.  I  attended 
him  as  a  plater  in  Queen^s  Isl.  when  he  was  struck  on 
right  eye  with  a  hot  scaling  and  his  wife  put  acetic  acid 
into  it  by  mistake  for  castor  oil.  The  V.  is  now  perma- 
nently lowered  owing  to  dense  scar-tissue  involving  cornea. 

H.  N —  had  chronic  iritis  and  posterior  synechia) 
in  both  eyes.      R.V.  g%,  L.V.  g%. 

Sapr.  M —  had  only  one  eye.  The  left  was  enu- 
cleated over  a  year  ago  and  V.  in  remaining  eye  was 
less  than  g% ;  N.V.  1*5. 

R.  McL —  had  extensive  vitreous  haimorrhages  in  both 
eyes,  with  retinal  oedema  and  haemorrhagic  retinitis.  R.V. 
fingers  at  1  metre,  L.V.  -^-2"- 

W.  G — ;  left  eye  sore  since  a^t.  7  years,  due  to  a 
'^  sting  from  a  fish,"  and  had  left-sided  facial  paralysis. 
V.  L.E.  fingers  at  a  distance  of  6  in. ;  fundus  normal. 
Diagnosis  :    Amblyopia. 

The  above  analysis  accounts  for  223  out  of  237,  leaving 
14;   in  these  nothing  of  interest  was  noteworthy. 

The  above  short  resume  is  sufficient  to  indicate  how 
necessary  it  is  to  have  a  careful  examination  of  the  eyesight 
made  so  as  to  avoid  recruiting  cases  liable  to  be  a  burden 
on  the  authorities,  since  tlie  majority  of  these  were  unfitted 
at  any  time  for  military  service. 
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REPORTS. 

1.    Cicatricial  ectropion  of  lower  lid  and  Us  treatment  hij 
blej)haroplasty  ;   record  of  four  cnsrs. 

By   M.  T.  Sadek. 

(1)  R.  I—,  a  young  fellah,  xt.  26  years,  from  Kliah- 
batah  Markaz  Tanta,  came  to  hospital  in  January,  IDU, 
complaining  of  inability  to  open  his  right  eye.  He 
could   o-ive   no   definite  liistory   of   his  condition  but  said 
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that  he  had  had  a  large  abscess  in  right  eyelids.  Cica- 
tricial tissue  in  thick  bands  was  found  encircling  the 
palpebral  fissure  and  most  dense  in  the  vicinity  of  both 
canthi. 


Fig.  30. 


Case    1. — Before  oporation. 

It  caused  ectropion  oi"  llic  lower  lid  and  entropion  of 
the  upper  by  jiulliug  on  the  skin  of  both  cantlii.  ^.riie 
cornea  of  that  eye  was  faintly  nebulous  and  through  the 
narrow  aperture  between   the  lids  lie  could  see  uj)  to  -^[\r. 
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Left  eye  was  blind  three  years  before  iind  liad  a  bi«^ 
adherent  leuconia,  convergent  scjuint,  and  secluded  pupil. 
I  did  him  a  plastic  operation,  which  was  Ji  modification  of 
Fricke^s  method,  on  the  lower  lid,  and  at  the  same  time 


Fio.  :{1. 


W 


Case  1.— After  operiition. 


the  cicatricial  bands  in  the  up[)er  lid  were  removed  and 
the  skin  edges  renewed  and  reunited.  Both  the  entro- 
pion of  upper  and  ectropion  of  lower  lids  were  relieved 
and  the  man  was  discharged  with  -j-V  vision  and  an  almost 
normal  palpebral  fissure  (Figs.  30  and  31). 

(2)   Second   case,  N.  S — ,  a   fellaha,  a^t.  o")  years,  from 
Kafr    Nafrah,    Marka/.    Tanta,    was    seen    in    I'Jl.")    with 
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entropion  of  right  uppei'  lid  from  old  trachoma  and 
disfiguring  cicatricial  ectropion  of  the  lower  lid  of  the 
same  eye.  She  said  that  she  had  had  an  abscess  which 
on  healing-  left  that  scar.  Both  corneae  were  clear. 
Snellen^s  operation  was  performed  on  the  upper  lid,  and  a 
week  later  Wolfe's  operation  of  dermic  grafting  was  per- 
formed on  the  lower  lid  with  success.  The  graft  was 
taken  from  the  inner  side  of  the  forearm.  The  case 
was  seen  a  year  later  and  the  result  was  still  quite 
satisfactory. 

(3)  Third  case  was  an  old  man  seen  in  hospital  in 
1916  with  cicatricial  ectropion  of  the  right  lower  lid. 
He  was  operated  upon  by  another  surgeon  who  also 
employed  Fricke's  method  with  success. 

(4)  Fourth  case.  M.  I.  C — ,  a  land-owner,  aet.  40 
years,  from  Sebtas,  Markaz  Tanta,  was  seen  by  me  in 
October,  1917.  He  had  undergone  many  lid  operations 
by  various  ophthalmic  surgeons  to  relieve  his  trichiasis, 
and  was  left  with  shortened  bald  lids  with  irregular 
margins  and  thick  rubbing  lashes.  There  was  severe 
cicatricial  ectropion  of  left  lower  lid  together  with  symble- 
pharon  in  the  form  of  a  thick  band  of  conjunctiva 
attaching  lower  lid  to  corneal  margin  and  put  on  the 
stretch  by  the  displaced  lower  lid.  Both  corneae  were 
nebulous  to  some  extent  and  lacrimation  was  profuse. 

I  began  by  treating  the  trachoma  and  then  grafted 
the  right  upper  and  lower  lids  and  in  the  same  sitting 
relieved  the  symblepharon  in  the  left  eye,  grafting  the 
raw  surface  on  the  sclera  by  a  mucous  membrane  graft. 
Later  on  I  made  a  blepharoplasty  for  the  left  lower  lid 
by  employing  Fricke's  method,  taking  the  pediculate 
flap  from  the  temple  and  so  the  ectropion  was  relieved. 

Causes  of  the,  ('(mditioii. — These  cases  are  rarely  seen 
when  in  the  inflammatory  stage,  so  that  the  most  pre- 
valent caus(;s  cannot  with  certainty  be  known,  since  the 
history  is  often  vague  and  unreliable^  The  a9tiology  of 
tlie  condition,  however,  is  worthy  of  consideration  here, 
and  the  causes  may  be  enumerated. 
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(1)  Plilegmonous  processes  in  tlio  eyelids  eiidiiifr  in 
gangrene  and  cicatriciiil  shrinking  as  the  result  of  («) 
erysipelas  gangnenosiiin,  (h)  injuries,  (c)  periostitis  of 
orbital  margin  fro(|uent]y  of  tubercular  origin,  (d)  anthrax 
pustule. 

(2)  Burns  either  by  heat  or  by  caustics. 

(3)  Contusions. 

(4)  Tubercular  ulceration  of  the  skin. 

(5)  Syphilitic  guminata  in  the  eyelids. 

(6)  Operations  on  the  eyelids. 

Complications  resulting  tlierefroin. — In  all  phlegmonous 
processes  occurring  in  the  eyelids  disintegration  of  the 
infiltrated  area  of  the  skin  occurs,  sometimes  in  the  form 
of  extensive  gangrene.  The  result  of  this,  after  healing, 
is  a  more  or  less  extensive  cicatricial  contraction  of  the 
skin  attended  with  lagophthalinos  or  ectropion.  Iwen 
when  the  gangrenous  process  has  affected  both  lids  it  is 
the  rule  that  their  margins  bearing  the  cilia  escape 
destruction  owing  to  their  rich  blood-supply  and  hence 
the  prospect  of  a  successful  plastic  operation. 

In  the  cases  where  caries  of  the  bones  at  the  orbital 
margin  has  been  the  cause  of  the  cicatrices,  the  skin  is 
found  firmly  attached  to  the  bone  with  more  or  less 
disfigurement. 

The  evil  effects  of  ectropion  and  lago})hthalmos  are 
the  thickening  of  the  palpebral  conjunctiva  from  exposure, 
obliteration  of  the  lower  fornix  by  shrinking  of  the 
conjunctiva,  and  lastly,  destructive  ulceration  of  the 
cornea. 

Various  methods  adopted  in  operative  treatment. — 
The  mode  of  operating  depends  a  good  deal  on  the 
amount  of  cicatrisation  that  has  taken  place  and  the 
extent  of  destruction  of  the  skin.  In  cases  where  a  few 
cicatricial  bands  are  the  cause  of  contraction  of  the  lid, 
and  the  skin  is  mostly  intact,  as  occurs  in  some  cases  due 
to  caries  of  orbital  margin,  it  suffices  either  to  cut  these 
bands  subcutaneously  or  to  excise  them  completely  and 
stitch  the  cutaneous  wound. 
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Blejiharoplasty  is  indicated  where  mucli  skin  has  been 
destroyed.  The  operation  consists  in  implanting  pieces  of 
skin  over  the  raw  surface  left  by  dividing  the  cicatricial 
bands  or  after  their  entire  removal  when  their  vitality  is 
reduced.  The  skin-flaps  taken  are  either  pediculate  or 
non-pediculate.  Each  of  these  methods  has  its  advan- 
tages and  disadvantages.  The  advantages  of  pediculate 
flaps  are  their  better  supply  of  blood  and  hence  a  better 
chance  of  union  to  the  raw  surface  ;  they  are  also  less 
liable  to  shrink  much.  Their  disadvantage  is  the  dis- 
figurement they  cause  by  cicatrices  at  the  site  of  their 
removal.  The  advantage  of  non-pediculate  flaps  is  that 
they  do  away  with  disfigurement  in  the  face.  Their  dis- 
advantages are,  their  poor  blood-supply,  which  may  cause 
the  piece  taken  to  become  gangrenous  and  the  operation 
to  be  a  failure  ;  these  grafts  also  tend  to  shrink  a  good 
deal,  especially  if  they  are  epidermic  grafts.  Thiersch 
grafts  and  whole  dermic  grafts,  however,  are  better 
adapted  for  the  purpose  since  they  shrink  less. 

Skin  grafting  :  This  method  should  better  be  reserved 
for  cases  in  Avhich  only  small  areas  of  skin  are  destroyed. 
Nevertheless  it  is  the  only  possible  method  in  case 
pediculate  flaps  cannot  be  fashioned  out  of  the  surrounding 
skin  owing  to  its  cicatrisation.  The  cicatrices  in  the  lid 
should  first  be  cut  through  by  an  incision  parallel  to  the  free 
border  of  the  lid,  and  any  deep  cicatricial  bands  divided. 
Pieces  of  cicatricial  skin  of  low  vitality  should  be  excised 
altogether,  sparing  as  much  of  the  healthy  skin  as 
possible.  The  raw  surface  should  be  enlarged  by  a  few 
incisions  so  that  the  free  border  of  the  lid  can  be  drawn 
II])  with  ease  to  its  normal  position  and  a  f(nv  sutures 
secure  botli  lids  together.  The  piece  of  skin  to  bo 
grafted  is  best  taken  from  the  inner  side  of  the  forearm, 
where  the  skin  is  comparatively  thin  and  destitute  of 
liair.  It  is  tlien  trimmed  to  fit  the  sha})e  of  the  raw 
surface  on  the  lid,  and  sliould  be  cut  out  one  third  larger 
in  size  than  the  actual  raw  surface  to  c(jmpensate  for  its 
ultimate  slirinking. 
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No  subcutaneous  fat  sliould  bo  taken  with  the  «j"raft 
but  only  the  layers  of  the  cutis.  It  is  then  applied  t<» 
its  new  bed  so  that  its  margins  fit  exactly  the  surrounding 
skin  margins,  and  is  kei)t  in  position  by  a  light  l)andage. 

Transplantdtiou  :  There  are  three  different  methods  of 
performing  this  operation  eacli  of  which  is  devised  to  meet 
a  different  group  of  cases.  I  do  not  intend  to  enter  into 
details  in  the  description  of  those  operations  since  they 
are  well  described  in  text-books,  but  I  might  state  that 
Fricke's  method,  where  a  tongue-shaped  Hap  is  taken  from 
the  adjacent  temple  or  cheek,  is  better  adapted  to  cases  in 
which  the  cicatrices  run  horizontally  parallel  to  the  free 
border  of  the  lid.  Modification  in  the  arrangement  of 
the  incisions  and  size  and  shape  of  the  flap  have  to  be 
done  to  meet  exigencies  of  each  case.  The  other  two 
methods,  those  of  Dieffenbach  and  Wharton  Jones,  are 
more  applicable  to  the  lower  lid,  where  the  cicatrised  area 
has  more  or  less  the  shape  of  a  triangle.  I  have, 
however,  only  employed  in  my  cases  the  operation  of 
dermic  grafting  and  Fricke's  method  partly  modified  and 
have  so  far  satisfied  myself  as  well  as  my  patients. 

Dr.  EiSA  Hamdy  El  Mazny  :  My  experience  in  the 
treatment  of  such  cases  lies  in  Thiersch  grafts  and  in  pedun- 
culated skin-grafts.  The  first  was  done  in  very  severe 
ectropion  of  lower  lid  and  the  case  ended  with  cure. 
The  second  case  was  done  for  lower  lid  ectropion  also, 
and  a  piece  of  skin  taken  from  the  cheek  was  placed  in 
the  gap  caused  by  cutting  and  freeing  cicatrised  bands. 
This  also  did  well.  The  latter  operation  is  called 
Dielfenbach's  ectropion  operation. 

Dr.  Hassan  Barkada  :  I  might  mention  that  I  have 
done  two  operations,  one  for  complete  cicatrisation  of 
upper  lid  after  gangrene  and  the  other  after  removal  of  a 
big  rodent  ulcer.  A  pediculated  flap  was  done  in  both 
and  the  operations  turned  out  to  be  quite  successful,  only 
the  grafted  piece  was  somewhat  thick  ;ind  some  of  the 
subcutaneous  tissue  ought  always  to  be  removed. 

Dr.  MoHAMEU   Tewfik:    I  have  o[)erated  on   cicatricial 
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ectropion  by  cutting  tlie  cicatricial  bands  and  grafting 
the  raw  surface  with  Thiersch's  skin-graft  with  pretty 
satisfactory  results. 

Dr.  Cassimatjs  :  Je  m'interesse  aussi  depuis  longtemps 
au  traitement  chirurgical  de  Fectropion  cicatriciel  de  la 
paupiere  inferieure,  et  j'en  ai  fait  un  certain  nombre 
d'operations.  Or,  je  pense  que  sauf  quelques  cas 
dans  lesquels  la  niethode  indienne  par  torsion  et  la 
methode  fran^aise  par  glissement  peuvent  trouver  leur 
application,  dans  tons  les  autres  la  methode  par  pivote- 
ment  de  Denovillier  est  la  methode  de  choix.  En 
effet  cette  methode  m'a  donne  toujours  des  resultats 
tres  satisfaisants  et  particulierement  dans  un  cas  d'epithe- 
liome  des  deux  paupieres  d'un  ceil  chez  une  femme  agee, 
dans  lequel  apres  extirpation  du  neoplasme  j'ai  eu  recours 
a  I'operation  de  Denovillier  pour  couvrir  la  vaste  plaie 
ainsi  creee. 

Dr.  MoHAMED  SoBHY  :  No  doubt  village  operation  is 
followed  in  many  cases  by  cicatricial  ectropion.  Following 
the  advice  of  many  books  on  ophthalmic  operative 
surgery  I  began  some  time  ago  to  practise  Fricke's 
operation  of  the  pediculated  flap  in  either  upper  or  lower 
lids.  To  say  the  truth  the  result  obtained  was  not 
brilliant  on  account  of  the  skin  flap  being  too  thick.  The 
border  of  the  lid  would  not  rise  up  in  opening  the  eye  as 
the  flap  would  not  fold.  To  do  away  with  this  inconveni- 
ence I  resorted  to  Thiersch  grafts.  After  either  of  these 
methods  a  mucous  skin-graft  a  la  Van  Millingen  has  to 
be  used,  as  the  trichiasis  for  which  this  village  operation 
is  done  is  apt  to  recur  in  correcting  the  skin  deformity. 

Dr.  ^loHAMED  Tahir  :  I  quite  agree  with  Dr.  Sobhy 
ill  preferring  Thiersch's  graft.  Tlie  flap  graft  remains 
thick  and  does  not  allow  free  movement  to  the  lids. 
'JMiiersch's  graft  after  cutting  the  cicatricial  tissue  and 
stretching  the  lids  to  the  normal  extent  and  fixing  them 
with  stitches  gives  the  best  result. 

Dr.  M.A1LMOU0  Gamai,  Kddin  :  Cases  of  village  operations 
causing    severe    lagophtluilnios    have    been    operated    <»ii 
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by  graftin*:^,  and  the  result  in  most  of  these  cases  was 
recurrence  of  tlie  tricliiasis,  wliicli  is  very  diflicMilt  to  cure 
as  the  cartihige  luis  been  reniovetl.  Jn  such  cases  1 
think  destruction  of  tlie  roots  of  tlie  lashes  durin<r  the 
graft  operation  would  give  a  good  result. 

Dr.  Zaky  Skddik  :  In  case  of  village  operation  of  Mpj)er 
lid  with  post-operative  lagophthahnos  I  used  to  make 
a  plastic  operation,  which  consists  in  dissecting  a  good 
piece  of  skin  from  the  corresponding  temple,  and,  while 
keeping  it  attached  to  the  external  canthus  witli  a  small 
pedicle,  I  turn  the  piece  of  skin-graft  over  the  bare  lid 
area  prepared  beforehand.  The  effect  was  invariably 
nice. 

Dr.  M.  T.  Sadek's  reply:  As  1  have  already  said  J 
prefer  pediculate  flaps,  but  as  a  matter  of  fact  I  have  never 
applied  them  to  cases  of  cicatricial  shortening  of  upper 
lid,  and  I  think  that  in  these  latter  cases  non-pediculate 
flaps  in  the  form  of  Thiersch's  grafts  nuiy  be  applied  but 
they  are  not  devoid  of  danger  of  gangrene. 


2.  A  case  of  ji^'J^i^Homa  of  linihns  in  Kaj)os^i's  disease. 

By  Dr.  Jacovides  (Alexandria). 

This  case  appeared  to  us  of  interest  from  the  following 
three  points  of  view  : 

(1)  Her  family  history. 

(2)  For    the    clinical    rarity    and    coincidence    witli    a 
disease  of  grave  cutaneous  manifestations. 

(3)  Her  complete  cure  after  operation. 
Ohservation. — Little  native   girl,    ajt.    10   years,    named 

Hairieh  S — ,  issued  from  healthy  parents.  Perhaps  tlie 
father  has  had  syphilis,  but  it  was  impossible  for  us  to 
obtain  exact  information  on  this  point.  1'wo  sisters  died 
young  by  generalisation  of  the  Kaposi's  disease  ;  in  fact, 
the  parents  report  to  me  that  these  two  girls,  one  a^t.  7  years 
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and  the  other  xt.  10  years^  presented  also  small  tumours 
in  one  of  the  eyes,  and  that  one  of  the  two  was  operated 
on  by  an  oculist  but  the  tumour  recurred.  Another 
sister  of  more  advanced  age  and  a  boy  younger  than  the 
patient  in  question  are  living  and  healthy,  not  presenting 
any  trace  of  the  disease  afflicting  our  case. 

Until  the  fifth  year  of  her  age  the  girl  in  question 
appeared  brown  ;  from  this  age  pigmented  spots  appeared, 
and  at  the  age  of  eight  years  these  spots  covered  the 
face,  the  neck,  the  forearms,  the  hands,  and  a  little  the 
knees.  It  is  two  years  since  the  tumour  of  the  right  eye 
commenced  and  one  noticed  towards  the  internal  angle  of 
the  eye  something  like  a  red  lentil,  which  gradually 
increased  in  size  to  its  present  dimensions,  namely,  those 
of  a  big  nut. 

Local  examination  and  state  of  the  right  eye. — On 
inspection  it  was  noticeable  that  the  girl  could  not  open 
the  eyelids,  through  which  the  tumour  projected  ^  cm. 
On  retracting  the  lids  one  remarked  an  intense  injection 
of  the  bulbar  conjunctiva  ;  the  cornea  was  transparent 
in  the  external  two-thirds  and  disappeared  in  the  other 
internal  third  under  the  tumour,  of  which  the  basis  of 
implantation  was  the  limbus  in  its  middle  and  internal  line. 
This  part  of  the  cornea  was  adherent  to  the  tumour  by  its 
anterior  epithelial  layer. 

Up  and  down  the  basis  of  the  tumour  exceeded  a  little 
the  limits  of  the  cornea  and  was  in  close  connection  with 
the  bulbar  conjunctiva. 

The  tumour  itself  appeared  as  a  big  nut  which  stretched 
out  in  its  large  diameter  measuring  1^  cm.  ;  its  surface 
was  mammillated,  giving  very  clearly  the  impression  of 
papillary  hypertrophy,  and  leaving  no  doubt  of  the 
diagnosis  to  the  observer  who  has  seen  similar  other 
cases. 

There  was  photophobia  and  a  slight  conjunctival  dis- 
charge. On  account  of  this  state  it  was  difficult  to 
measure  the  vision  (jf  the  eye,  whicli  could  hardly  count 
fingers  at  a  distance  of  25  cm. 
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Lt'ft  v.yr. — 'V\\v.  l)ull);ir  ;m(l  ]);il])i'l)r;il  (.'onjuiictivji  was 
con<j'ested  but  there  was  no  discliart^e;  tlie  vision  of  tliis  eye 
rcjicluMl  two-tliirds. 

Operation. — The  little  patient  was  chloroformed,  and 
the  tumour  removed,  its  base  of  attachment  being  well 
scraped  with  a  sharp  spoon.  Jn  fifteen  days  the  conjunc- 
tival congestion  and  photophobia  had  disappeared  and  the 
eye  is  now  kept  open  in  a  normal  manner. 

On  account  of  the  existence  of  xerodermia  pigmen- 
tosum or  Kaposi's  disease  in  our  little  patient  one  could 
easily  have  thought  of  an  e])ithelioma,  but  the  aspect 
and  the  clinical  characters  of  the  tumour  determined  the 
diagnosis  of  papilloma.  In  fact  Dr.  Salem  informs  me 
that  in  the  Municipal  Laboratory  where  he  works  they 
found  simple  papillary  hypertrophy,  vascular  colunnis  and 
in  general  no  special  epithelial  element,  that  could  lead 
to  inclination  of  epithelioma. 

This  kind  of  tumour,  Gentlemen,  is,  as  you  know, 
sufficiently  rare.  Apart  from  six  or  eight  cases  mentioned 
in  the  ophthalmological  literature  due  to  Gayet,  Lagrange, 
Ayres,  Parisotti,  etc.,  I  would  also  refer  to  that  which  I 
have  reported  to  the  Ophthalmological  Society  of  Paris  in 
1909  and  which  concerns  a  man,  irt.  45  years.  The 
tumour  in  that  case  had  more  connections  with  the 
cornea,  and  as  it  resulted  in  a  leucoma  covering  the 
internal  half  of  the  pu]nl  we  have  applied  an  iridectomy 
so  as  to  increase  the  vision  of  the  eye  aifected. 


3.    The  combined  excision  operation. 
By  Hassan   Baiikada. 

1  HAVE  got  the  reports  on  325  o])erati<)ns  done  by  me  at 
Sohag  Ophthalmic  Hospital  during  the  last  two  years,  the 
patients  being  seen  at  a  variable  i^eriod  between  fifteen 
and  sixty  days  after  the  operation. 

VOL.   xxxix.  -^ 
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The  indications  for  tins  operation  have  encroached 
upon  the  indications  of  otlier  operations  like  Snellen's, 
grafts,  and  the  minor  operation  for  trachoma. 

(1)  Sixty  cases  were  done  for  trichiasis  and  entropion, 
all  relieved,  the  cases  chosen  being  those  in  which  the 
deformity  of  the  cartilage  was  obviously  the  cause  of  the 
bending  in  of  the  lids. 

(2)  Fifty-five  were  done  for  trachoma  2h,  i.  e.  fully- 
formed  trachoma  in  which  papillary  hypertrophy  pre- 
dominated and  in  which  all  other  methods  of  treatment 
usually  fail. 

(3)  Twenty-five  were  done  for  ectropion,  all  relieved. 
These  cases  included,  besides  trachomatous  ectropion,  the 
cases  of  spastic  ectropion  one  generally  meets  with  after 
purulent  ophthalmia. 

(4)  Many  cases  of  trachoma  in  which  the  pannus 
formed  was  a  prominent  cause  of  defective  vision  ;  these 
cases  showed,  on  an  average,  an  improvement  of  vision 
five  times  better  than  before. 

(5)  Other  cases  were  done  for  apparent  mechanical 
ptosis,  for  colloid  degenerations  of  the  cartilages,  for 
trachomatous  cartilages  studded  with  P.T.D.,  for  the 
removal  of  cysts  and  tumours  in  cartilages  in  a  condition 
of  advanced  stage  of  Tr.,  and  to  cure  some  cases  of  mild 
trachoma  in  which  other  methods  of  treatment  fail.  As 
to  the  last  statement  I  remember  the  case  of  a  Greek 
lady  who  had  undergone  every  sort  of  treatment  for  fully 
three  years  by  various  eminent  doctors  and  still  the 
severe  pannus  formed  in  this  case  of  Tr.  1  continued  to 
make  the  vision  so  defective  as  to  be  hand-movement 
only  ;  one  month  after  the  operation  the  patient  could 
see-j^'y-. 

'^riie  0])eration  is  ])erfonii('(l  In  tlie  following  way  :  two 
iijjections  of  cocaine  and  adrenalin  are  given,  one  subcon- 
junctival and  the  other  subcutaneous,  just  over  the  lasli- 
bcaring  area,  this  being  the  seat  of  j)ain,  and  after  eversion 
of  the  lid  by  means  of  a  lid  retractor,  aline  of  denuii-cation 
bcitween  lieall  liy  and  unlieall  liy  conjunctiva  is  incised  with 
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the    kTiiCe    {iiid    undermined    a    l)it    hclow    with    tlic    ssiine 
instrument. 

The  retractor  being  removed  and  the  cartilage  being 
fixed  and  pulled  away  from  the  globe,  tlie  conjunctiva  is 
dissected  down  to  fornix  witli  scissors.  The  spatula  is 
then  applied  to  evert  tlie  lid  and  an  incision  cut  down  all 
along  the  border  of  the  lid  leaving  as  little  of  the  lash- 
bearing  area  as  possible.  An  important  point  in  this  step 
is  to  remove  a  strip  of  cartilage  which  is  apt  to  be  left 
at  the  outer  third  of  the  lid.  This  is  done  to  avoid 
partial  drooping  and  deformity  out. 

The  cartilage  is  then  removed  by  forceps  and  scissors, 
at  first  cutting  the  internal  palpebral  ligament  according 
to  its  being  a  left  or  a  right  eye  and  then  separating  the 
cartilage  with  its  conjuctiva  snip  by  snij),  taking  care 
always  that  the  points  of  the  scissors  work  against  the 
cartilage  surface  only.  The  removal  of  the  cartilage 
in  this  way  guards  against  ptosis,  for  it  is  the  injury  of 
the  levator  or  its  partial  removal  that  tends  to  cause 
ptosis,  and  if  all  the  anatomical  relations  are  loft  intact 
this  complication  will  be  absolutely  avoided. 

Three  mattress  sutures  are  then  applied  ;  the  needle  is 
entered  as  near  the  edge  of  the  lid  as  possible  but  it 
must  be  an  easy  entrance,  i.  e.  without  going  through  the 
lid  margin  ;  a  loop  of  conjunctiva  is  then  included  and  the 
needle  passed  out  just  behind  the  roots  of  the  lashes.  It 
is  not  a  matter  of  importance  whether  they  are  tied  loose 
or  tight,  as  their  only  object  is  to  o})pose  the  edge  of 
conjunctiva  to  the  edge  of  the  lid  properly,  for  if  this  is 
not  attained  small  granulation  masses  mav  arise  at  the 
junction.  In  my  operations  I  got  five  such  granulations  : 
1  simply  snipped  them. 

The  mere  removal  of  the  distorted  cartilage  cures  the 
conditions  of  entropion  or  ectropion  present  before,  but  if 
the  sutures  are  not  a]iplied  properly,  e.  <j.  if  they  are  ]Mit 
far  behind  the  lid  margin  and  then  they  are  tied  tight, 
the  edge  of  the  lid  will  be  rollcMl  in  and  this  in  itself  will 
cause    post-operativ(^    entro})ion,    which    may    be    relieved 
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spontaneously  three  or  four  days  after  the  operation. 
A  graft  after  Van  Millingen  will  relieve  it. 

Corneal  ulcers  in  my  opinion  develop  through  sponging, 
and  if  the  two  lids  are  pressed  together  by  operator  and 
assistant  then  the  blood  will  be  removed  without  any 
interference  with  the  surface  of  the  cornea. 

Sometimes  during  dissection  of  conjunctiva  the  lacry- 
mal  gland  is  exposed,  and  if  it  is  interfered  with  during 
dissection  of  cartilage  a  lacrymal  cyst  will  be  formed. 
These  cysts  necessitate  their  entire  removal  later  because 
they  always  refill  when  punctured  even  five  times.  In 
my  operations  I  got  three  such  cysts. 

At  other  times  a  slight  symblepharon  forms  through 
pulling  of  the  conjunctiva  to  the  edge  of  the  lid,  but  I 
could  never  judge  this  sequela  at  the  time  of  the 
operation. 

My  last  point  as  regards  this  report  is  to  discuss 
briefly  the  important  question  of  ptosis  as  a  complication 
of  combined  excision  operation,  for  ptosis  is  really  a 
serious  complication  and  an  important  barrier  that  may 
prevent  one  from  attempting  to  do  the  operation. 

In  all  the  325  operations  I  did,  no  such  complication 
occurred.  There  may  have  been  a  slight  drooping  in  a 
few  cases  but  such  was  not  in  a  degree  to  apply  the 
diagnosis.  As  I  have  previously  noted,  it  is  the  actual 
injury  of  the  levator  muscle  or  its  removal  that  tends  to 
cause  the  condition.  For  what  are  the  attachments  of 
the  levator  ?  Anatomically  it  is  attached  to  the  cartilage 
by  the  middle  layer,  to  the  palpebral  portion  of  the 
orbicularis  by  its  upper  and  to  the  fornix  by  its  lower 
layer.  Two  bands  attach  the  muscle  to  the  internal  and 
external  palpebral  ligament.  In  the  operation  the  attacli- 
ments  to  cartilage  and  fornix  are  severed,  the  attachment 
to  muscle  is  left  intact,  and  the  attachment  to  the  liga- 
ments which  serves  normally  to  check  excessive  action  of 
tlic  muscle  is  severed.  In  this  way  wo  have  got  still  two 
factors  to  elevate  the  soft  tissues  of  the  lid.  If  tlie  third 
factor  of  the  fornix  is  siip})lemented  then  there  will  be  a 
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fuller  ovorsion  than  necessary.  Tt  must  ])0  remom])orod 
also  that  the  retracted  tendons  blend  the  soft  tissues  and 
exert  an  extra  eversion. 

For  the  lower  lids  I  have  done  forty  operations,  six 
for  trichiasis,  but  still  I  cannot  give  an  opinion. 

I  come  to  the  conclusion  that  the  success  of  the  opera- 
tion encourages  me  to  advance  with  its  indications  into 
the  fields  of  ophthalmic  surgery,  especially  as  a  radical 
cure  for  trachoma  and  trichiasis. 

Dr.  Zaky  Sej)I)1K  :  I  am  glad  to  hear  that  the  result  oi 
experience  of  Dr.  Barrada  confirms  what  1  have  already 
pointed  out  some  years  before  in  a  special  ])aper, 
proving  that  Heisrath^s  operation  is  a  cure  for  trichiasis 
as  well  as  for  trachoma  and  that  the  sutures  are  not  an 
important  factor  in  relieving  entropion.  But  in  my  ex- 
perience I  have  met  with  some  cases  of  partial  ptosis 
after  this  operation,  and  in  my  opinion  post-operative 
ptosis  is  the  most  serious  disadvantage  to  this  very 
useful  operation. 

Dr.  Mahmoud  Gamal  Eddin  :  I  wrote  on  this  subject 
in  1915  and  I  tried  not  dissecting  the  conjunctiva  from 
the  levator  pal])ebrfe  superioris,  and  the  result  in  these 
cases  which  had  ptosis  before  was  marvellous  ;  in  cases 
which  had  no  ptosis  before  and  in  whom  operation  is  done 
for  roughness  of  lid  only,  over-action  of  the  muscle  is 
shown  by  notching  of  the  edge  of  the  lid,  causing  partial 
lagophthalmos. 

Dr.  Mahmoud  Zaky  :  There  is  a  certain  class  of  case 
with  conjunctiva  so  completely  cicatrised  that  one  even 
may  go  so  far  as  to  think  that  the  case  is  not  trachoma. 
The  patient  in  these  cases  complains  of  pricking  pain 
at  the  outer  part  of  the  lid  near  the  outer  canthus. 
Treatment  of  any  sort  reveals  no  improvement.  The 
condition  is  only  relieved  by  the  combined  excision 
operation. 

Dr.  Hassan  Barrada's  reply  to  Dr.  Zaky  :  I  have  not 
met   with   such    cases.       To    Dr.    (lamal    Kddin  :     I   have 
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not     tried     the     operation     without     dissection     of     the 
conjunctiva. 


4.    Causes  of  hlindness  in  Egypt, 
By  A.  F.   MacCallan. 

During  the  year  1918  we  examined  nearly  nine  thousand 
(8960)  patients  who  were  blind  in  one  eye,  and  more 
than  four  thousand  (4261)  who  were  blind*  in  both  eyes 
(Table  I)  ;  that  is,  more  than  4^  (4*7)  per  cent,  of  the 
patients  were  blind  in  both  eyes  and  10  })er  cent.  (9*9)  in 
one  eye. 

Of  course  we  depend  on  the  hearty  co-operation  of  all 
surgeons,  but  especially  of  the  principal  medical  officers, 
in  recording  all  cases  of  blindness. 

Table  I. — Blindness. 


Year, 


190(j 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
191S 


Total 


Total 

No.  of 

patients 

examined. 


40,103 
24,416 
19,614 
22,373 
25,506 
31,274 
43,(5(58 
(52,233 
75,398 
71,930 
94,447 
1(X),410 
90,(5(58 


702 .010 


One  eye. 


No. 


1,297 
1,450 
1,189 
2,116 
2,438 
3,196 
4,115 
5,3(50 
6,425 
5,(537 
7,042 
9,385 
8,969 


Per 

cent. 


58,619 


3-2 
5-9 
60 
9-4 
9-5 
10-2 
9-4 
8-6 
8-5 
7-8 
7-4 
9-3 
9-9 


8-3 


Both  eyes. 


No. 


(563 
697 
852 
1,385 
2,010 
2,811 
2,824 
3,878 
3,591 
2,992 
3,5U'J. 
4,(511 
4,261 


34.079 


Per 

cent. 


l-(5 
2-8 
4-3 
(51 
7-8 
8-9 
6-4 
6-2 
4-7 
4-2 
3-7 
|.(5 
•1.-7 


1-9 


One  eye  and 
both  eyes. 


No. 


Per 
cent. 


1,9(50 

4-9 

2,147 

8-7 

2,041 

10-4 

3,501 

15(5 

4,448 

17-4 

6,007 

19-2 

(5,939 

1.5-8 

9,238 

14-8 

10,016 

13-2 

8,()29 

12-0 

10,546 

11-2 

13,99(5 

13-9 

13,230 

14  6 

92,(598 


13-2 


*  Tho  flofinition  of  hlindness  adoptod  at  E«ryptian  ophthalmic  ho.spitals 
iH  inability  to  count  fingoi'H  hold  up  at  a  distaiu-*'  of  out'  met  re  from  the 
pati<'nt . 
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The  age  at  which  patients  became  blind  is  ot  great 
importance  for  any  study  of  the  ])rophylaxis  of  Ijh'ndncss 
and  of  tlie  diseases  which  lead  to  it  (Table  IJ.) 

(3f  })atients  under  one  year  of  age  only  about  1  i  pei- 
cent.  (1*^2)  were  found  to  he  blind  of  one  eye  or  l)(jth 
eyes  ;  from  one  year  to  five  years  S^  per  cent.  (3*29)  ; 
from  six  to  ten  years  4^  per  cent.  (4'8;^)  ;  fr(jm  eleven  to 
fifteen  years  '^i  per  cent.  (o'oO)  ;  from  sixteen  to  twenty 
years  6  per  cent.  ((r07)  ;  from  twenty-one  to  forty  years 
40J,  per  cent.  (40'G)  ;  over  forty  years  -'W-i  percent.  (o87). 
It  is  therefore  a  fact  either  that  the  majority  of  the  blind- 
ness happens  after  the  age  of  twenty-one  years,  or  that 
tlie  blind  among  the  younger  patients  are  not  brought  to 
the  hospitals. 

Table   TI. — Pkrckntagk  of  J^lindness   in   (Jnk   oi:    Pxitii 
Eyes  pek  Age   during   1918. 


Per  cent. 

Per  cent. 

Per  cent,  of 

of  total 

of  total 

patients 

e.xamined. 

blind. 

of  this  aye. 

Uiulor    1  year     .... 

•21 

1-42 

2  W 

From     1  to    5  years  . 

•48 

•.129 

.")0(> 

0  „   10      „      . 

•63 

4-3:i 

<)-21 

„       11  „   15      ,.    \ 

•81 

5-56 

s(;7 

„       16  „  20      „      . 

•88 

6-07 

I1-77 

.,       21  „  40      „      . 

5-92 

40-60 

liJtH) 

Over    40  years  ... 

5-64 

38  70 

3230 

The  average  blindness  being  J.)  per  cent.  (lo"2),  the 
small  amount  of  blindness  found  among  the  patients  up  to 
the  age  of  fifteen  years  (3  to  8  per  cent.)  is  icinnikable. 
It  is  not  until  after  tlie  age  of  twenty-one  years  that  the 
incidence  rises  sufficiently  to  produce  the  average  of  13 
per  cent. 

The  deduction  to  be  drawn  from  this  a]iparently  is  that 
the  danger  of  blindness  is  vastly  increased  with  the  onset 
of  years,  and  that  this  goes  on  getting  greater  and 
greater    from     bii-th    onwards.       Incidentally,    it   may   be 
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noted  that  ophthalmia  neonatvniia  is  extremely  rare  among 
Egyptians. 

The  ages  of  all  patients  treated  may  be  of  interest  and 
are  given  in  Table  III. 


Table  III. — Patients  tkeated  per  Age  duking  1918. 


No. 

Percent. 

Under    1  year 

From     1  to    5  years 

6  „   10      „          

„       11  „  15      ,, 

„       16  „  20      „ 

»       21  „  40      „ 

Over    40  years 

6,434 
8,607 
9,213 
8,483 
6,826 
26,904 
15,849 

7-81 
10-45 
11-19 
10-30 

8-29 
32-68 
19-25 

Total 

82,316 

From  an  examination  of  the  ages  of  all  the  patients 
treated  we  find  that  about  8  per  cent,  were  under  one 
year,  10 i  per  cent,  from  one  to  five  years,  11  per  cent, 
from  six  to  ten  years,  10  per  cent,  from  eleven  to  fifteen 
years,  8  per  cent,  from  sixteen  to  twenty  years,  32J  per 
cent,  between  twenty-one  and  forty  years,  and  19  per 
cent,  over  forty  years.  It  is  therefore  not  a  fact  that 
children  are  not  brought  to  the  hospital. 

To  determine  the  cause  of  the  increased  liability  to 
blindness  with  advancing  age  requires  a  study  of  tlie 
prime  pathological  causes  of  blindness,  which  are  noted 
bchjw. 

From  this  it  is  seen  that  although  cataract  (7*72  per 
cent.)  and  glaucoma  (10'96  per  cent.)  account  for  a  con- 
siderable amount  of  blindness  found,  tlie  main  cause  is 
conjunctivitis  (73-39  per  cent.)  of  all  kinds,  resulting  in 
total  c()i-ii(':il  opacity,  slii-nnken  globe,  secondary  glau- 
coma and  various  other  conditions  unspecified  in  llie 
statistics. 

We    conu'    ])\\v\<.    to    jicntc;    coniiinclivit  is    as  the   most 
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importiuit  cause  ot:  blindness.  Traclioniatous  conjunc- 
tivitis is,  as  you  are  well  aware,  a  chronic  disease,  and 
does  not  frequently  produce  blindness  unaided. 

The  amount  of  blindness  due  to  glaucoma  is  note- 
worthy, more  than  IJ  per  cent.  (1*62)  of  all  the  patients 
who  seek  treatment  at  the  ophthalmic  hospitals  being- 
blind  from  this  disease. 

Dr.  Gamel  Eddin  :  It  is  interesting  to  see  that  the 
percentage  of  blindness  due  to  conjunctivitis  and  its 
sequelae  is  78*4  this  year,  while  in  last  year's  statistics 
it  was  as  high  as  88.  This  great  improvement  is  very 
encouraging  indeed,  as  it  shows  that  the  population  of 
Egypt  is  gradually  getting  to  know  how  to  care  for  their 
eyes,  and  I  think  that  our  progress  in  checking  blind- 
ness in  Egypt  'must  be  always  directed  to  conjunctivitis. 
Our  war  in  the  coming  years  ought  to  be  named  "  Con- 
junctivitis Campaign." 

Capt.  C.  H.  GuNSON  said  that  he  was  astonished  at 
the  great  rarity  of  ophthalmia  neonatorum  in  Egypt  as 
compared  with  England. 


5.   A  cane  of  congenital  cone-blindness. 
By  Lieut. -Col.   H.   L.   Eason. 

In  the  'rransactions  of  f lie  Ophthalmological  Society  of 
the  United  Kiiigdoin,  vol.  xviii,  p.  o46,  there  is  an 
interesting  paper  on  the  function  of  the  rods  of  the  human 
retina  with  a  reference  to  tlic  allied  theory  of  von  Krics 
by  August  Breuer,  which  deals  with  the  functions  of  tlie 
rods  and  cones  i-espectively.  From  this  T  (piote  the 
following  : 

"  It  is  a.  loiig-cstablisli(Ml  fact  lliat  feebly-illuminated 
objects  apjx'ar  moi'c  distinct  wlicji  viewed  with  the  \)vv\- 
pliery  of  oiii-  rcliiia.  This  is  well  exemplified  in  the  group 
<)i  stars  called    IMeiades,  belonging  to  the  liflh  order,  which 
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(;aii  scarcely  bo  iiidividually  distin<^iiislii'(l  wIumi  viewed 
directly,  Ijiit  is  easily  seen  to  consist  of  six  in  indirect 
vision.  Tin's  relatives  superiority  of  the  periphery  of  tlie 
retina  ovei*  the  eenti'c  holds  jrood  for  liiiflit  of  shoi'l"  wjive- 
length  only,  which  then  appears  C(jIourless  ;  red  is  tliere- 
fore  excepted.  Briefly  summed  up,  tliis  special  kind  of 
vision  is  characterised  l)y  (1)  its  inability  to  distinguish 
colours;  (2)  a  very  proncjunced  sensibility  foi-  wcjikly- 
illuminated  objects  ;  (3)  a  ])refereiice  for  rays  of  medium 
and  short  wave-length  ;  (4)  its  total  jibsence  in  the 
macula  lutea. 

^'  Anatomy  has  long  since  taught  us  that  the  i-ods  aie 
also  absent  in  the  yellow  spot.  Schultze  published  in 
1866  that  animals  which  exercise  tlieir  activity  by  prefer- 
ence at  night  are  comparatively  destitute  of  cones. 

''  It  is  on  the  basis  of  these  facts  that  von  Kries  came 
to  his  conclusion  that  an  interesting  and  simple  division 
of  function  seems  to  exist  between  the  apparatus  con- 
nected with  rods  and  cones  respectively.  According  to 
him,  the  latter  (the  cones)  form  a  trichromatic  apparatus. 
i.  ('.  capable  of  distinguishing  the  spectral  colours  and 
requiring  for  its  exercise  higher  intensities  of  light,  and 
resulting  in  greater  definiteness  and  clearness  of  percep- 
tion. The  rods,  on  the  other  hand,  constitute  an  appa- 
ratus adapted  for  exercise  of  function  at  far  lower 
intensities  of  light,  with  the  natural  drawback  of  ability 
merely  to  distinguish  between  light  and  dark,  and  not 
between  colours.  '^Phe  result  is  a  lack  (^f  clearness  and 
definiteness  in  perception.  (lenerally  it  is  the  cones  that 
are  exercised  in  strong  light  and  the  rods  in  weak.  It 
must  be  remembered  at  the  same  time  that  the  function 
of  the  one  is  not  absolutc^ly  dcMiied  to  the  other,  only  that 
the  sensations  produced  under  certain  conditions  by  the 
one  are  far  more  pronounced  than  those  produced  under 
the  same  conditions  by  the  other." 

In  this  connection  I  think  it  worth  while  to  report  the 
details  of  a  case  which  1  have  recently  seen  at  Alex- 
andria : 
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Mrs.  D — ,  a3t.  34  years,  the  wife  of  a  major  in  the 
British  Army,  is  one  of  three  children,  the  others  having 
normal  vision.  Her  father's  and  mother's  vision  is  normal, 
and,  as  far  as  she  knows,  no  one  in  the  family  has  ever 
had  any  visual  defect.  She  is  totally  colour-blind,  and 
she  has  never  been  able  to  see  in  a  bright  light,  though 
the  affection  has  not  got  worse  since  her  childhood.  She 
always  walks  about  with  her  eyes  tightly  screwed  up,  not 
by  reason  of  any  intolerance  of  light,  but  simply  because 
by  nearly  closing  the  eyes  she  can  diminish  the  illumina- 
tion of  objects.  In  sunlight  she  is  almost  completely 
blind,  and  has  on  occasions  walked  straight  into  a  horse 
and  cart  in  the  open  street  because  she  could  not  see  it. 
In  daylight  she  is  no  judge  either  of  distance  or  perspec- 
tive. Directly  the  sun  goes  down  she  begins  to  see  better 
and  her  vision  is  at  its  best  on  a  bright  moonlight  night. 
She  can  read  comfortably  a  book  in  ordinary  artificial 
light  or  on  a  bright  moonlight  night  if  the  print  is  of  any 
ordinary  size.  Testing  her  in  ordinary  daylight  in  a 
room  she  could  not  even  see  the  test-type  card  across  the 
room.  When  the  room  was  so  shuttered  that  my  vision 
was  just  beginning  to  fail  she  could  read  2^-  in  each  eye. 
She  has  some  hypermetropia,  for  which  she  has  been 
ordered  a  +  4  D.  spherical  in  both  eyes.  With  these  she 
can  read  J.  2  or  J.  3  quite  comfortably.  Not  only  does 
she  not  suffer  from  glare,  but  she  does  not  suffer  from 
]-etinal  fatigue.  For  example,  she  can  walk  from  a 
brilliantly-lit  street  into  a  cinema-hall  and  see  the  numbers 
on  the  seats  distinctly  and  immediately,  whereas  the 
ordinary  person  takes  a  minute  or  two  to  adapt  himself  to 
tlic  darkness.  She  sees  best  in  daylight  with  dark 
spectrum  red  glasses,  which  she  habitually  wears.  Testing 
lier  in  comparison  with  myself,  I  found  that  her  vision  on 
a  ])rigljt  moonlight  night  was  distinctly  better  on  distant 
obj(;cts  tlian  my  own.  On  examination  I  found  that  slie 
had  a  fine  vertical  nystagmus.  The  iris  is  grcy-gi-ccii  in 
coloui-  jiiid  tluj  fundus  is  uoi'innl,  without  :iiiy  cviihHice 
eitlicr    of    ;ill)inisni     or     pigmentnry     disl  iirl)jni('e     of    tlie 
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retina.  The  discs  are  rather  red  and  tlie  vessels  are 
small,  otherwise  J  could  find  iiothintr  ;it  all  aliiioi-nial  in 
the  eyes. 

This  is  a  cas(?  in  which  a  human  being  shows  distinctly 
the  attributes  of  a  nocturnal  animal  as  regards  oyesight, 
and  1  cannot  help  thinking  that  owing  to  some  develop- 
mental defect  or  a  reversion  to  type  the  retinal  cones  have 
not  been  developed,  and  vision  de])ends  almost  entirely  on 
the  rods.  If  von  Kries'  theory  is  correct,  the  case  would 
be  one  of  congenital  cone-blindness. 


6.   Late  infection  after  trejyhiniiuj  (>2)er<itioii. 
By  Zaky  Seddik. 

In  a  paper  which  I  read  at  the  1915  meeting  1 
described  in  brief  the  factors  which  may  possibly  cause 
late  infection,  and  the  technique,  which,  when  dulv 
adopted,  may  help  to  prevent  it.  1  then  gave  the  history 
of  a  case  which  developed  purulent  irido-cyclitis  about 
one  month  after  an  apparently  successful  trephining 
operation.  To-day  I  am  reporting  two  other  cases  seen 
in  1918,  in  both  of  which  the  infection  took  place  a  mucli 
longer  time  after  the  intra-oculai-  operation. 

Cask  1. — Male,  a3t.  35  years,  who  had  a  trej)hine  opera- 
tion done  in  September,  1917,  to  relieve  the  tension 
caused  by  a  large  adherent  leucoma.  He  enjoyed  fair 
vision  and  normal  tension  until  March  2Sth,  1918,  when 
an  attack  of  severe  headache,  accom]ianied  by  intense 
injection,  })hotophobia  and  lacrimation  brought  him  to  me. 
On  examination  1  found  that  the  lids  Avere  oedematous,  no 
discharge,  no  mucocele;  bulbar  conjunctiva  chemosed,  old 
adherent  leucoma,  hypopyon,  coloboma  and  trephine  hole 
down.  Y.  =  P.L.,  'W  +  1.  The  ordinary  ])alliative  treat- 
ment was  carried  out  for  two  days,  but  without  any 
amelioration  of  the  symptoms.  On  ^[arch  oOth  the  con- 
dition   of    panoplithalmitis    was    established,    the   patient 
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liaving  had  temperature  38°  C.  and  pulse  100.  The  eye 
was  eviscerated  on  the  same  day  with  the  consent  of  the 
patient.  It  may  be  that  infection  was  favoured  by  the 
trephine  liole  being  downwards,  ?.  e.  insufficiently  covered 
and  protected  by  the  lower  lid  and  lying  in  the  neigh- 
bourhood of  the  lower  ml  dp,  sac,  to  which  anv  discharo-e 
in  the  eye  naturally  gravitates.  In  this  connection  you 
may  remember  that  the  case  of  late  infection  which  T 
described  in  1915  had  the  trephine  hole  down,  and  it  is 
worth  mentioning  that  of  two  cases  related  by  Dr. 
Arnold  Knapp  of  Ncav  York,  one  also  had  the  trephine 
hole  down. 

Case  2. — A  woman,  ast.  50  years,  came  on  October  5th, 
1918,  and  reported  that  she  had  been  operated  on  for 
glaucoma  four  years  previously  b}^  a  well-known  oculist 
in  Cairo.      Her  condition  was  as  follows  : 

Right  eye :  Lids  oedematous,  conjunctiva  chemosed, 
trephine  hole  up,  with  yellowish  pus  under  bleb  ;  cornea 
nebulous,  aqueous  turbid,  with  small  h^'popyon  ;  iris  dull, 
inner  angle  of  coloboma  free,  outer  angle  entangled  in 
wound.  V.  =  counting  fingers  at  10  cm.  T.  full,  fundus 
could  not  be  seen. 

Left  eye  :  Quiet,  coloboma  up  with  angles  and  pillars 
free,  good  cedema  over  trephine  hole,  lens  opaque,  T.n., 
V.  =  no  P.L.  (This  eye  had  absolute  glaucoma  before 
operation.) 

A  smear  taken  from  conjunctival  sac  gave  a  negative 
r(!sult.  The  general  health  of  the  patient  was  good  ;  the 
lu'iiie  was  full  of  phosphatic  deposit,  intensely  alkaline, 
but  contained  no  albumen  and  no  sugar. 

Tlic  cMsc  was  alarming,  as  it  was  the  patient's  only 
good  eye.  Treatment  with  purgation,  ])ainting  witii 
AgNO.^  and  hot  bathings  for  twenty-four  liours  had  not 
art'ectcd  the  condition.  On  the  second  day,  after  nuiking 
a  consultation  with  ])r.  Sobh}',  \  inciscMl  the  suppurating 
\)\{'\)  and  evacuated  the  ])us  from  il.  Tliis  pus  proved  to 
be  Hwai-miiig  witli  Moi-ax-Axeiil'eld  bacilli.  We  noticed 
tliat    tlie    patient    was    sulTering    IVoiii    o/,;eiia,  and  a  smeai- 


LA'I'K     INKKCTION    AFTKI.*     riM:i'll  I XI NC    orKKAIKJN.  ll.> 

troiii  I  lie  nose  showed  also  tin;  ])i-t's('iic('  of  tlio  same 
micro-orgaiiisiii.  Ordinary  treatment  was  then  carried  out 
with  zinc  dro])s  and  hot  l)athin<^s,  suljconjnnctival  injec- 
tion of  HgCy  1  in  -'AKH),  a  littki  zinc  ointment  in  tlie  nostrils 
in  tlie  evening,  hixatives  and  a|)j)roj)riate  diet,  etc. 
Fortunately  the  treatment  succeeded  in  saving  tlie  eye 
and  on  Octobci-  'iltli  it  was  quite  (piiet,  "with  '\\]\.  and  V. 
=  -^.-^^.  T\\v  })atient  was  seen  again  in  December,  1918, 
and  she  still  tMijoyiHl  fairly  good  vision  and  normal  tension. 
This  case  is  ])articularly  interesting  and  illustrates  the 
fact  that  infection  can  occur  as  late  as  four  years  after  a 
trephining  operation,  and  that  a  diseased  condition  of  the 
nose  may  have  the  lion's  share  in  its  causation.  But 
what  is  most  encouraging  about  it  is  that  it  was  amenable 
to  treatment,  although  the  iris  was  caught  in  the  hole  and 
at  a  first  glance  it  appeared  to  be  hopeless. 

Dr.  Aboudy  :  Kn  1913  pendant  ma  pratique  aux 
hopitaux  de  Paris,  nous  avons  en  deux  cas  de  panoph- 
talmie  qui  ont  eu  pour  point  de  depart  la  boutonniere  de 
Tendroit  trepane.  Les  deux  malades  etaient  operes 
depuis  trois  mois.  Maintenant  on  pense  bien,  avant  de 
faire  la  trepanation. 

Dr.  Gamal  Eddin  :  Last  year  I  saw  a  case  of  post- 
operative infection  after  tre})hining  o])erati()n  three 
months  previously.  The  eye  was  soft,  there  was  an  hypo- 
pyon in  the  a.c.  and  the  iris  was  discoloured  and  exudates 
were  present  in  vitreous.  Patient  gave  history  ot  rubbing 
eye  hard.  This  is  the  only  case  1  saw  amongst  over 
sixty  cases  operated  upon  and  which  did  not  develop  late 
infection. 

Dr.  Fischer  :  1  would  like  to  ask  the  opinion  of  the 
meeting  on  the  operation  of  trephining.  In  my  hands  the 
operation  is  not  always  a  success.  There  are  immediate 
complications  such  as  button-holing  of  the  flaj),  loss  of  disc, 
entanglement  of  iris,  and  remote — mori' particularly  irido- 
cyclitis or  secondary  infection.  I  find,  too,  that  as  r(\gards 
relief   of  tension,  a  badly  doni'  operation  seems  to  have  a 


416    LATE  INFECTION  AFTER  TREPHINING  OPERATION. 

better  result  than  an  operation  wliicli  appears  perfect  in 
its  performance.  More  and  more  I  find  a  simple  iridec- 
tomy— at  all  events  in  early  cases — the  simplest  in  perform- 
ance and  more  satisfactory  in  result. 

Dr.  IvHALiL :  Amongst  other  causes  mentioned  as 
responsible  for  late  infection  after  trephining  operation  by 
Col.  Elliot  are  leakage  at  the  site  of  conjunctival  incision, 
an  unusually  thin  conjunctival  flap,  or  an  ordinary  con- 
junctival flap  encountering  some  sort  of  trauma.  Can  Dr. 
Zaky  Seddik  please  tell  us  the  factors  he  holds  responsible 
for  the  late  infection  occurring  in  his  two  cases. 

Dr.  SoBHY  :  Dr.  Z.  Seddik  was  kind  enough  to  show 
me  the  case  he  has  just  described,  and  his  success  was 
due  to  the  idea  of  incising  the  suppurative  bleb  suggested 
by  him.  When  I  saw  the  case  I  wanted  to  know  how  the 
infection  had  reached  the  inside  of  the  globe,  for  the  con- 
junctiva looked  clean  enough  and  there  was  no  history  of 
acute  ophthalmia.  The  negative  result  of  a  smear  taken 
from  the  conjunctival  sac  discouraged  me.  However,  I 
determined  to  examine  the  pus  that  shot  out  of  the  incised 
bleb  ;  this,  to  my  amazement,  was  full  of  Morax-Axenfeld 
bacilli.  Another  smear  taken  for  me  b}^  Dr.  H.  Abuseif 
from  the  nostrils  did  show  the  presence  of  these  organisms. 
Why  these  were  absent  from  the  conjunctival  sac  was  due, 
I  think,  to  the  fact  that  they  were  washed  away  by  the 
lacrimation  following  the  inflammation.  Dr.  M.  Khalil 
said  that  Elliot,  in  his  book  on  trephining,  mentioned  that 
the  causes  of  late  infection  are  either  the  drainage  of  the 
aqueous  into  the  conjunctival  sac  or  rupture  of  the  bleb. 
In  cystoid  cicatrices  the  bacteria  can  get  inside  the  globes 
without  the  presence  of  an  open  space.  We  know  that 
in  conjunctivitis  the  infective  organisms  go  as  deep  as  the 
subconjunctival  tissue  ;  from  there  tliey  cree])  along  the 
spaces  made  by  the  filtration  of  the  nqneous  and  so  reach 
to  the  a.c.  and  uvea. 

i)i-.  Uasheei)  J5ey  :  While  P.M. O.  to  Assiut  ()j)hthalmic 
Iios])ital  ]  liave  tre])hin(Ml  liiindi-cds  of  eyes  and  seen 
many  others  (h)ii(;  Ijv    ot.lici"   surgeons    IVoni     1011—15.      T 
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liiive   ciiivtully  watclied    tlioiii    (lining   (lie   iil'tcr-treatrnent 
and  wlienever  they  came  back  to  ho.spital  after  goiii^  out, 
and  no   cases   of    late    infection    were    seen.      As    J   was 
interested  in  studying  the  result   of   this    new  operation, 
which  was  introduccul  into  this  hos|)ital  ])y  Dr.  MacCallan 
in    1911,  and  in  comparing-  its   results  with  those   of   the 
classical   iridectomy  which  was  practised  Ijefore,  I  used  to 
send  for  all   tliese    patients   in  order  to  watcli  tlieir   pro- 
gress, besides  those  who  used  to  come   from  time  to   time 
for   drops    or  other    treatment.      None   had  signs   of  late 
infection  except  one  old  woman  who  had  shrunken  globes 
as   a  result   of  ophthalmia  some   months  after  operation. 
Whether  the  previous  trephining  helped  in  the  loss  of  her 
eyes  it  is  difficult  to  say.      Among  them  was   a  num   who 
received  an  injury  on  his  trephined  eye,   causing  ecchy- 
mosis  and  abrasions  of  lids  without  injury  or  infection  of 
the  bleb.      I  am  sure  that  if  more   cases   of  late  infection 
had  occurred  the  patients  would  have  come,  as  their  con- 
fidence in  the  hospital  was  very  great.      I   believe  a  great 
deal  of  this  good  result  was   due   to  the   care   we   took  in 
preparing    the    eyes    for    operation,    together    with     the 
occasional  use  of  the  ordinary  antiseptic   eye-drops,  which 
we  used  to  give  them  before  discharge  and  whenever  they 
came  back  to  hospital. 

Dr.  Eason  :  I  think  that  from  the  technical  point  of 
view  a  trephining  operation  is  easier  than  an  iritlectomy, 
especially  if  the  anterior  chamber  is  shallow.  My  own 
experience  is  that  there  is  a  definitely  higher  percentage 
of  post-operation  infection  after  trephining  than  after 
iridectomy.  My  own  practice  is  to  do  an  iridectomy  in 
cases  of  early  or  subacute  glaucoma  and  to  do  a  trephining 
in  late  or  intractable  cases  orily. 

Dr.  Z.  Seddik  :  When  I  mention  these  unfortunate 
results  after  trephining  operation  and  when  we  consider 
the  complications  mentioned  l)y  other  speakers,  r.  g. 
buttonholing  the  conjunctiva,  losing  the  scleral  disc, 
iritis,  opacity  of  lens,  detachment  of  choroid,  etc.,  1  do 
not  mean  to  condemn  Elliot's  trephining  operation,  which 
VOL.  xxxix.  27 
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still  has  many  points  in  its  favour  and  which  is  still  the 
operation  of  choice  in  very  chronic  cases,  as  Col.  Eason 
has  remarked.  What  we  are  aiming  at  is  to  minimise  as 
much  as  possible  the  dangers,  immediate  and  remote,  of 
the  operation.  It  is  to  be  noted  also  that  iridectomies 
and  sclerectomies  in  chronic  glaucoma  are  not  devoid  of 
dangers,  such  as  loss  of  vitreous  and  post-operative  intra- 
ocular haemorrhage,  etc. 
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